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1 BIONETICS

Litton 35616 Nicholson Lane, Kensington, Maryland 20795 301 881-5600

July 19, 1973
August 30, 1974 - Revised

Mr. Leonard Appleby, Contracting Officer
Department of Health, Education and Welfare
Public Health Service

Food and Drug Administration, CA-212

5600 Fishers Lane, Room 5C-13

Rockville, Maryland 20852

Referencei Contract FDA 71-268; LBI Project #2311
Dear Mr. Appleby:

Litton Bionetics, Inc., is pleased to submit a report for the referenced
contract entitled "Mutagen1c1ty Screening Studies" for compound FDA 71-24,
Butylated Hydroxyanisole.

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay; Cytogenetic Studies; and Dominant Lethal
Assay. Eight (8) copies are being submitted for your review.

Upon completion of the toxicology work an evaluation was made of our results:
to those appearing in the literature. In cases where our values were lower,
the toxicology was repeated. In some instances either the Host-Mediated
Assay, Dominant Lethal Assay, and/or Cytogenetic Studies were also repeated
at one or more levels to fulfill the requirements of the contract. In some
cases, the acute and/or subacute assays were involved.

If there are any questions concerning this report, or, if additional informa-
tion is required, please do not hesitate to contact us.

Sincerely yours,

LITTON BIONETICS, INC.

'DPAlels
Enclosures (8)
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1. REPORT

A. Introduction

Litton Bionetics, Inc. (LBI) has investigated the possible
mutagenicity of compounds se]ectéd and provided by the Food and Drug Adnin-
istration under Contract 71-268. LBI's fnvestigation utilized the three
mammalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studies and Lominant Lethal Assay. These ests provide information as to
the types of genetic damage caused by environmental compounds -- pesticides,
chemica]g, fcod additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumption that the

. action of a mutagen on the genetics of bacteria is similar to that in man.

This is further strengthened by the use of an gukdryotic organism {Saccharomyces
cerevisiae). Since the mutation frequencies are well established for the
indicator organism, any deviation due to the action of the test compound is
readily detectable. As some compounds are mutagenic in bacteria and not in

the host animal, and vice versa, this test is able to differentiate an action
which may have been due to hosts' ability to detoxify or potentiate a suspected
mutagen. This action is dependent upon the ability of the compound to gain
access to the peritonéal cavity. Coupled with the direct action of the compound

on the indicator organism in vitro, the assay provides a clear insight into

host-mediation of mutagenicity.

Cytogenetics provides a valuable tool for the direct observation
of chromosomal damage in somatic cells. Alteration of the chromosome number
and/or form in somatic cells may be an index of mutation. These studies utilized
examination of bone marrow cells arrested in C-metaphase from rats exposed to the

test compound as compared to positive and negative control animals. If mutational

I.-.B BIONETICS | 1
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changes occur, the types of damage expected due to the action of chemicals
are structural rearrangehénts, breaks and other forms of damage to the
chromosomal complement of the cells exposed.

For the in vitro cytogenetic studies, we have a more rapid
and inexpensive means of determining chromosomal damage. This is accom-
plished by observing cells in anaphase. As the chromatids separate and
move along the spindle, aberrations may occur. Chromatids which do not
migrate {o the daughter cells may lead to uneven distribution of parts or
of entire chromatids (mitotic nondysjunction). These give rise to "side
arm" bridges which have been interpreted as point stickiness or localized
failures of chromosome duplication point errors. These aberrations (bridges,
pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely:
sensitive indicators of genetic damage.

The Dominant Lethal Test is an accurate and sensitive measure
of the amount and type of fetal wastage which may occur fo]]owiﬁg administration
of a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on the chromosomal complement of
the spermatozoa of treated males results in a]térations of form and number
of chromosomes. Structural rearrangements and aneuploidy may lead to the
production of non-viable zygotes, early and late fetal deaths, abortions and
congenital malformations. In addition, aberrations could lead to sterility
or reduced reproductive capacity of the F] generation. The action of a mutagen
on specific portions of spermatogenesis is also apparent in this test.

B. Objective
The purpose of these studies is to determine any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogenetic Studies

[B BIONETICS ' ' 2
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and the Dominant Lethal Assay, both in vivo and in vitro tests are employed
with the c/togenetic and microbial test systems. These tests and their de-
scriptions are referenced in the Appendices A through F.
C. Compound
1. Test Material
Compound FDA 71-24, Butylated Hydroxyanisole, as supplied
by the Food and Drug Administration.
2. Dosages |
The animals employed, the determination of the dosage
levels and the route of administration are contained in the technical dis-
cussion.

The dosage levels employed for compound FDA 71-24 are

as follows for the Cytogenetic Studies in vivo in rats.

Low Level 15.0 mg/kg
Intermediate Level 150.0 mg/kg
LDs 1500.0 mg/kg
Negative Control Isopropyl Alcohol
Positive Control (TEM*) 0.3 mg/kg

The dosage levels employeg for compound FDA 71-24 are

as follows for the Host-Mediated Assay in vivo in mice.

Low Level 15.0 mg/kg

Intermediate Level 150.0 mg/kg

LDg 1500.0 mg/kg

Negative Control Isopropyl Alcohol

Positive Control (EMS**) 350.0 mg/kg
(DMN***) 100.0 mg/kg

*  Triethylene Melamine
** Ethyl Methane Sulfonate
*** Dimethyl Nitrosamine

[E BIONETICS
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The dosage levels employed for compound FDA 71-24 are

as follows for the Dominant Lethal Assay in vivo in rats.

Low Level 15.0 mg/kg
Intermediate Level 150.0 mg/kg
LDsg 1500.0 mg/kg
Negative Control Isopropyl Alcohol
Positive Control (TEM*) 0.5 mg/kg

The in vitro Cytogenetic Studies were performed employ-
ing three logarithmic dose levels.

Low Level 2.0 mcg/ml

Medium Level 20.0 mcg/ml
High Level 200.0 mcg/m]
Negative Control Isopropyl Alcohol
Positive Control (TEM*) 0.1 mcg/ml

*Triethylene Melamine

The discussion of this test is contained in the techhica]

discussion.
D. Methods
The protocols employed are explained in Appendices C and D.
E. Summary

1. Host-Mediated Assay
» This compound was non-mutagenic when tested against

Salmonella TA-1530 and G-46. Tests against Saccharomyces D3 indicated the

compound was active in the subacute studies at the dose levels studied.
2. Cytogenetics
a.  Invivo
The compound produced no detectable significant
aberration of the bone marrow metaphase chromosomes of rats when administered

orally at the dosage levels employed in this study.

I:B BIONETICS
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b. . 1 vitro

The compound produced no significant aberration
in the anaphase chromosomes of human tissue culture cells when tested at the
dosage levals employed in this study.

3. Dominant Lethal Study
Compound FDA 71-24 is considered to be non-mutagenic in

the Dominart Lethal Study in rats employing the dosage levels used in this

study.
F. Results and Discussion
1. Toxicity
a.  Invivo

Compound FDA 7]-5@ was suspended in isopropyf
alcohol and administered to ten male rats by intubation. The average weight
of the animals was 340 grams and each received a dose of 5000 mg/kg. Nine
animals died within 24 hours and the tenth animal died on day 7.

Necropsy findings showed a distended stomach and
intestine with bloody patches and fluid seen in the pleural cavity.

Dose Tevels of 100, 500, 1000, 2006, 5000 and
10,000 mg/kg were selected to determine an acute LD, ..

50
The toxicity is presented on the L050 reporting

form using the Litchfield-Wilcoxson method.

The LD50 was determined as 2800 mg/kg. The LD5
dose Tevel was derived from the raw data LD50 probit line (uncorrected). The
L050 derived from both corrected probit 1ine and the uncorrected probit line

were within confidence 1imits of each other. The acute doses used were LD5




1500 mg/kg, intermediate 150 mg/kg, and usage level 15 mg/kg. The subicute
dose levels used were the same as those for the acute. The data on th: dose
1eve1s; numbers of animals and the necropsy findings are presented in the
toxicity data sheets.

b. In vitro

The compound was suspended in isopropyl alcohol
at the cconczntrations listed below in a logarithmic phase of growth. It was
introduced into the tubes containing the WI-38 cells. The cells were observed

for any CPE and the presence of mitosis at 24 and 48 hours.

Tube No. of Conc. -

_No. cells mcg/ml CPE  Mitosis
1 5X10° 1000 + -
2 5X10° 1000 + -
3 5X10° 500 + -
4 5X10° 500 s "
5 - 5x10° 200 . +
6 5X10° 200 - "
7 5X10° 100 - +
8 5X10° 100 - +
9 5X10° 10 - +

10 5X10° 10 -

[E BIONETICS
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Since a CPE (clumping of cells) and mitotic inhibition were

observed, a closer range of concentrations was employed as

follows.
Tube No. of Conc.
No. Cells mcg/ml CPE Mitosis
1 5X10° 500 + -
2 5X10° 500 + +
3 5X10° 400 £ +
4 5X10° 400 - +
5 5X10° 00 ¢ ¥
6 5X10° 300 - ¥
7 5X10° 200 - +
8 5X10° 200 - +
9 5X10° 100 - +

10 5X10° 100 - +

The high level employed was 200 mcg/ml, the intermediate

level 20 mcg/ml, and the low level 2 mcg/ml:

EB BIONETICS
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c. TOXICITY DATA SHEETS
CONTRACT FDA 7]-26~8
COMPOUND FDA 71-24

BUTYLATED HYDROXYANISOLE
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TOXICITY DATA
CONTRACT FDA 71-268
COMPOUND FDA 71-24

BUTYLATED HYDRO)YANISOLE

Solvent: Isopropyl alcohol suspension

Animals: Male rats with an average body weight of 340 grams. A1’
animals were observed for ten (10) days.

Range Finding:

Dose # Dead

mg/kg # Animals Day of Death and Necropsy

5000 10/10 Day 1: Distended gastrointestinal tract
with bloody patches and fluid in

- pleural cavity.
One (1) animal survived 7 days.
LDSO:
100 0/5 None
500 0/5 None
1000 1/5 Day 6: Distended gastrointestinal tract
_with bloody patches and fluid in
pleural cavity.

2000 3/5 Day 1: One death.

Day 3: Two deaths.
Distended gastrointestinal tract
with bloody patches and fluid in
pleural cavity.

5000 5/5 Day 1: Distended gastrointestinal tract
with bloody patches and fluid in
pleural cavity.

10,000 5/5 Day 1: Distended gastrointestinal tract

with bloody patches and fluid in
pleural cavity.
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2. Host-Mediated Assay - Test I
Compound FDA 71-24 showed no increase in mutatior fre-

quencies at in vivo dose levels studied with Salmonella TA-1530 and G-46.

In vivo acute studies with Saccharomyces D3 showed s}ightly increased re-
combinant frequencies at the intermediate level. Subacuté studieé showed
significant increases in recombinant frequencies at all Tevels. Further,
the high dcse level MRT/MRC was equal to the positive control MRT/MRC.

. In vitro tests were negative when Salmonella G46 and

TA-1530 were tested. Tests against Saccharomyces D3 indicated an increased

recombinant frequency of sufficient magnitude to consider the compound positive.

[B BIONETICS
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a. HOST-MEDIATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-24
BUTYLATED HYDROXYANISOLE
“ TEST I
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, HOST MEDIATED ASSAY REPORT SHIET
,
- COMPOUNDS FDA Ti~24 CREAHICMS SALMONELLA TAL530
. UOSE LEVEL: NEGATIVE CONTROL = I30PROPYL ALCO-OL y
- ;
| TREATHEMT: IN VIVO,» ORAL, ACUTE DATE STARTED: MARUM 31 1970
- .
5 A B c D
TOTAL NO, MUTATLON
. ANIMAL RAW CFU X TOTAL C°U X MUTANTS ¥ Fie (C/8
. HUMBER 10ET/0,6ML 10E8/1 . OML. LOEQ/ 1 0ML X 106-8
. 1 7450 1e25 3,00 2440
e 2 6450 Le42 5,00 o053
% 3 Lhe20 2437 4,00 1409
4 6450 1438 3,00 277,
- 5 8¢50 1e42 400 282
6 7430 122 ] 6,00 TR *
7 7+70 le28 . 5.00 SeQU
r & 13590 2e 32 7.00 He0e
| p—
o NOs OF ANIMALS EGUALS &
‘ TOTAL CFU OUT OF RANGE EQUALS 2
z'—-
L coL, B CoLs C COLe 1
i (X 1JE3) (¥ 10L0) (X 108-8)
[ i ME,A“ 1.5 HebD 3el3
; RANGE 1.28 Le00 : Se 2
‘ MA X 237 7400 Be93
MIN 1.08 3400 1.69

* SUMMARY YWITH OQUTLIERS REMOVED

coL,. B CoL, C COLe D

(X 10E8) (X 10E0) (X 10c=~8)
, ME'\” 1,59 Lel3 24806

RANGE 1,28 4o 00 2.21
N S MAX 2,37 7400 3490
- MIN 1,08 3400 1469
-
= CSCX CSC85F 21 NoVv 72 173132355 USER CFU0OT 200

CARDGS, IN 236 OUT. 0 LINES 75 PROCESSING TIME 6477 SECONDS
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: . ' HOST MEDYATED ASSGAY REPORT SHUET
fome © COMPOUNLS FDA Ti~20 ORGANIGMI SALMONELLA TAL550
DOSE LEVEL: POSITIVE CONTROL, = DUHN = $00MG/KG
f— -
| TREATMENTS IN VIVOs ORALs ACUTE DATE STARTEDI MARCH 31 1972
e A B C 0
i TOTAL NO, MUTATLON
N AMIMAL, RAW CFU X TCTAL CFU X MUTANTS X Fiee (L/70)
fom NUMBER - L0E7/0.6ML L0CE/1, 0L 10E0/1 . OML. X 108
. 430 6e72 110,00 16655
[ pm 2 21le220 3eh3 120,00 33446
| 3 7e40 1e23 30,00 RLRORY:
’ i 49e20 6470 120.00 17691
. 5 BeBQ Leti? 110,00 75400
i 6 16+80 1,80 91,00 50055
i 7 Geli 140 T 101,00 72e1lt
8 10430 1.72 7 73,00 L2eL2
. NOe OF ANIMALS ENUALS 8
NOo OF DIAD ANIMALS EQUALS 2
7 o,
! CoL, B CoLe C COLe D
- X L0EG) (X 10E0) (X 100-8)
ME Al 3407 Qi o 37 t1e60
{*‘ RANGE Seu8 90400 53602
{ MA} 6e72 120400 75400
: MIN . 1.23 30400 16456
r— NO OUTLIERS, :
~CSCX CSCO5F 21 NOV 72 173i33:10 USER CFU0O7 200
~CARDS. IN 232 out 0 LINES 64 PROCESSING TIME 623 SECONDS
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o - HOST MEDIATED ASSAY REPORT SHEET

COMPOUNL T FDA Tl=24 ORGANTISMS SALMONELLA TA1IS3C

| I

DOSE LEVEL? LOW = 15 MG/KG

- TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTEDS: MARCH 31» 31972
=
- A B c D
| TOTAL NO. MUTAT 2 OH
. ANTHAL RAY CFU X TOTAL CFU X MUTANTS X FRD (C/3)
= NUMBER | LOE7/046ML  10EB/LOML  10E0/1.0ML X 10£~3
1 43420 7e20 10,00 1639
I 2 670 112 6400 5037 %
3 14400 2433 2,00 V56
4 51090 Be65 1,00 12
- 5 10430 172 3,00 175
- 6 56410 9435 4,00 43
7 5340 8420 - 9,00 1,01
|- NOe CF ANIMALS EGUALS 7
i TOTAL CFU QUT OF RANGE EQUALS 2
SAMPLES WITH ZERO MUTANTS EGQUAL )
- .
r COL. B COLs C COL,
‘ (X 10E9) (X 10E0) (X 106=6)
. ME AN 5,61 e 00 1.96
- RANGE &e23 2400 5426
b MAX 9435 10400 5037
‘ MIN 1,12 1,00 «l2
-
‘ * SUMMARY WITH QUTLIERS REMOVED
C
q COL. B COL.. € COL. D
. {X 10EB) (X 10EQ) (X 10£=8)
%— MEAN 6o 36 4e83 92
f RANGE. 7063 9400 163
| MA X 9,35 10400 1,78
s MIN 1,72 100 12
|
h;cscx CSC8SF 21 Nov 72 17:33:23 USER CFUDNT? 200
' CARDS IN 234 ouT 0 LINES 75 PROCESSING TIME 674 SECONDS
[
{
i
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- HOST HEDIATED ASHSAY REPORT SHIET

- COMPOUND:S FDA 7i-24 GRGANIcM? SALMONELLA TAlbss

| DOSE LEVEL! INTERMEDIATE = 150 MO/KG

- TREATMENT? IN VIVOe ORAL, ACUTE DATE STARTEDS MAKCH 31s 1972

N

faa A 6 c D

: TOTAL NO. MUTATION

N AMIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/8)

§r_ NUMBER 10E7/0e0Ml. 108714 0ML 10E0/1 +0ML X L0e=-s

' 1 7480 1.30 8,00 6415

I 2 TeG0 132 u,.no Selk

- 3 GeltD 1.07 6,00 5e62

; 4 4B.60 Bel0 4,00 iy

e 5 370 Let45 15,00 10634

= ) 7+00 1.17 10,00 Be57

s 7 12400 2+00 - 5,00 2450

. NO. OF ANIMALS EwUALS 7 ’

L SAMPLES WITH ZERQ MUTANTS EQUAL 3

- CoL, B COLe C COole D

“ (X loze) (X 10ED) (X 10L=08)

C MEAN 234 T3 He25

L MA X BelU 15400 10434

{ MIN 1,07 4e00 40
NO OUTLIERS

ib‘-“- .

T CSCX CSCBBF 21 NOV 72 17333137 USER CFU007 200

CARDS. IN. 230 OUT 0 LINES 63 PROCESSING TIME 6418 SECONDS

o~

-

-

L

L
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 7i-~24
DOSE LEVEL: HIGH = 1500 MG/KG

TREATMENT IN VIVO, OKAL, ACUTE

ORGANIGME SALMONELLA TALS50

DATE STARTEDS MARCH 3ie lyv2

c
TOTAL MO,
MUTANTS X
10E0/1 « OML

3.00
1,00
3,60
&,00
4,00
12,00
1.00
5,00
k,00
4,00

COLs C
(X 10£0)
4410
11400
12,00
100

* GUMMARY WITH OQUTLIERS REMOVED

A B
ANIMAL RAW CFU ¥ TCTAL CIFU X
NUMBER IOE?/0¢6ML‘ 10E8/71,0ML
1 490 1.48
2 HebHO 1.1i0
3 el 1.07
4 8470 1.45
5 1070 1.78
6 10.10 1.68
7 1Geb0 1e77%
& 056410 935
g lieBQ 2ol
10 10«70 1.78
NO. GF ANIMALS EQUALS 10
CCL.e B
(X L10E8)
MEAN 2639
RANGE B.28
MAX Ged
MIn 1.07
CoL, B
(X 1o£8)
MEAR 240
RANGE 5.28
MAX 935
M;N 1.07

["c§cx CSCBSF, 21 NOV, 72 17333348 USER CFUQOT

CARDS 1IN
p_— 1 o

:

o
L

236 0UT 0 LINES

76 PROCESSING TIME

COiLe C
(X 10E0)
3¢22
4«00
500
100

200

D
MUTATTON
FRE (C/3)
X 10E=8

2402

eS1
2e1
2e¢6
2ol
Tels

oo

03
167
2e2k

COL. D
(X 1ug=~8)
2e229
6e5H9
Teld

«53

COL. D
(X 10E=8)
1475
2428
2481

53

6e 4 SECONDS

20



o
l

—

T‘ HOST MEDIATED ASSAY REPORT SHEET
f
T— COMPOUNDE FpA 71-24 ORGANY MY QALUONELLA TAiSa
5 DOSE LEVELS LOW = 15 HG/KG
—
! TREATMENTS IN VIVO, OPAL, SUBACUTE DATE, STARTEDS MARCH 3ie Lu72
f“
= A B ¢ {
‘ TOTAL NO, MUTAT L OM
. ANTMAL RAE CFU X TOTAL CFU X MUTANTS X FRE (L/5)
- NUMBER L0E7/70.6ML 10L8/%.0ML 10E0/1.0ML X 10a-4
1 50400 5,00 16,00 3420
;..:. e $2480 830 l()gUU 1493
g 3 51470 862 13,00 10k
4 21410 3eb2 12,00 Belt(s
{ & Rl (0 he 00 10,00 2e50
7 1480 2e47 ’ 19,00 770
. 4 535400 BeB3 -~ 12,00 1e36
-~
{ NO« OF ANIMALS CQUALS 8
‘ TOTAL CFU OQUT OF RANGE EQUALS 2
o coL. B CoL. € CoLe D
{X 10E3) (X 16E0) MO ST Y
. MEAN He¢25 14,38 el
%”. RAH UE‘ ’.0.3-5 500 Do 34
L MAX 8,03 19400 7s70
MIN 1.30 1¢.00 ¢« 36
i NO OUTLIERS
t
fma CSCX CSCBSF 21 NOV 72 17135136 USER CFUQO07 200
1 _ ,
l CARDS IN 2356 oUT 0 LINES 64 PROCESSING TIME 595 SECONULS
e '
i
Fk
f@-
i

! pean 21
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[E—
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CARDS IN

Y

%

L SR

Y—

CLlyx CoCauny
pERNy

CObPGUMI

[FTaA N
‘wu\z‘{.

THEATHLIT S

19

OF

NG

L /LS

ARTHALS

HO QUTLIERS

256 Ul

21 Moy 72

e VIVOe GPAL,

HGRT MEDIATLD

Flia Tlecy

LSTERTCLIATE = b0

;z,'-
iy CFY X
LGE /L 0L

IRENY 4y
- .
1700
o
G- bl |

2000
TR ITS!
NEYYEY

Ted i
BRI
10200

e tili

£ oUALS

b

LLJ{ t’t

0%

CUBACUTE

THTAL CRU X
1eh /el

e e e B et i, S s £ 50

ROAY RUDPGRT

o niw ar
oRGANT oM

GATE

TOTAL

TYAR
10L

Ge 22
Seoind
ll ;
Ly ix,
ety
h..‘;.. .

CFuon? 200

Lril EY

i,
Frs X

LAY e G

F

12,00

COr e O

X OLGLO)D
1450
400
2ie (1)
L7100

FROCESSING YIME

ALt LA

TALNSE

Lol LLCOMNUS

22
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COMPOUNDS FDA 71-24
DOSE LEVELS LDS = 1500 MG/KO

TREATMENT: IN VIVOy ORAL, SUBACUTE

HOST MEDIATED ALSAY REPORT SHEET

ORGANT sMI GALMOME LA TALS3D

DATE STARTEDS MARCH 31e 1972

A B c D
TOTAL NO, MUTAT LON
ARNIMAL RAW CFy X TOTAL CFU ¥ PUTANTS X FRe (L78)
NUMBER 10E7/0.6H0 1CE6/1,0ML L0EQ/1 080 X 10E-a
1 51e60 60 12.00 1ei40
2 $5 450 8430 16,00 1e20
3 Oe 20 1.15 15,00 15.53
4 18490 315 12.00 Jelsl
5 3¢70 L1e85 19,00 1310
6 He 40 1.15 10,00 Be70
7 45600 Te'a0 19,00 2ebJ
NOW OF ANIMALS E2UalLs 7
NOe« GF DEAD ANIMALS EQUALS 3
COL, B CoLs C COL. D
(X 10E8) (x 10E0) (). 10L+58)
MELN ot 7 11429 DeDI
RANGE Telis Sr 14445
MAX B¢60 1,00 10,65
MIN 1,15 10400 1,20
NO OUTLIERS
CSCX CSCB5F 21 NOV 72 17:35:15%9 USER CFUQ07 200
CARDS IN 230 OUT. 0 LINES 63 PROCESSING TIME 6o 7 SECONUS

23



- HOST MEDIATED ASSAY REPORT SHEET
- P COMPOUNIDS FDA 71=24 ORGANIGMS SALMOMELLA G-t
DOSE LLVELS NEGATIVE CONTROL « ISOPROPYL ALCO,OL
o,
TREATMENTS IN VIVOe ORALe ACUTE DATE STARTEDS MARCH 27 1372
- A B C D
TOTAL NO. MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTANTS X Fle (L)
- HUMBER 10E7/046ML 10E8/1,0ML 10E0/1.0M Y. 10E=6
1‘ 2960 HheO3 8,00 162
—~ 2 10.2 1,70 5.00 269l
3 16480 2,40 5,00 1e7Y
4 16440 2673 9,00 Bee?
- 5 1710 2485 8.00 2o}
l & Y30 1,55 2.00 129
7 1970 Se2B ‘ 6,00 el
8 12.80 313" 7.00 2423
- 9 3500 5¢83 1,00 17 *
NOe OF ANIMALS EQUALS 9
- SAMPLES WITH ZERO MUTAMTS EcUAL 1
COl.. H Cole C COLe U
(X 10£8) (X 10£0) (X 10u=8)
- MEAN 3420 Ge89 2400
.. RANGE 4,28 .00 3.12
: MAX 5.83 .00 Je20
- MIN, 1e55 1400 17
- ¥ SUMMARY WITH QUTLIERS REMOVED
COL, B COLs C COL,s D
s (X 10E8) {X 10£0) (X 10E-8)
L MEAN 2487 6He50 2¢30
| RANGE 3438 7400 2.00
I~ _MAX 4493 G400 Se2Y
MIN 1,55 2.00 1.2
"7 CSCx CSCE5F 21 Nov 72 17:29:i24  yYSER CFUQO7 200
“’;" CARDS IN 234 OUT 0 LINES 76 PROCESSING TIME 6e 4 SECONDS
,-\'f
’a" 24



- HOST MEDIATED HSSAY REPORT SHIET
- COMPOUNDS FDA 7i=24 ORGANIcM: GALMONILLA Geny
DOSE LEVELS POSITIVE CONTROL = DAN = 100 MG/K:
- TREATMENT: IN VIVOs ORALs ACUTE DATE STARTEDS MARCH 27s 1772
~ A E C n
V TOTAL ND. HUTATION
ANIMAL RAW CFU X TOTAL CFY X MUTANTS X FHRE (L)
s NUMBER 10E7/0.6HL LOE8/1.0ML 10E0/1 . 0L 3108
J ) 31040 5,23 101,00 19630
A~ 2 27400 o5 123,00 27633
3 32060 K.33 800,00 150,00
4 21420 3453 343,00 977
- 5 27400 4450 213,00 47633
‘ 6 13430 2622 B74,00 213403
7 22¢30 3.72 451,00 129,41
8 2280 3e880°7 540.00 1462410
o~
' NOe OF ANIMALS EGUALSY 8
NOs OF DEAD ANIMALS EQUALS 2
- coL, B COLe € COLe D
(X 10E8) (X 10E0) (X 1UE=3)
ME AN 4hel0 ARG BT 103430
~ RANGE. 5412 693,00 194453
MAX 5433 800400 21383
MIN 2}.22 101,00 19+30
- NO OUTLIERS .
-~ CSCX CSCESF 21 Nov 72 17:29:3% USER CFU007 200
-+ CARDS IN 232 out 0 LINES 64 PROCESSING TIME 620 SECONDS
A—_
P
~
- ' 25
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-
= HOST MEDIATED ASSAY REPORT SHEET
- COMPOUNI: FDA 7i-24 CRGANISME SALMONELLA Geiy
N DOSE LEVELS LOW = 15 MG/KG
-
: TREATMENT: IN VIVOs ORAL, ACUTE DATE STARTEDE MARCH 27, 1972
~ A B c D
~ v TOTAL NO, MUTATEON
- ANTHAL RAW CFU X ToTal CFU X MUTANYS X FRE (L/D)
- NUMBER L10E7/0.6H0L 1GERZL, 0L 10E0/140HL X 10E=3
13 .

1l 2220 3.70 5.00 1eal
fom 2 29400 4y 83 3,00 62
; 3 20470 3elt5 3.00 7

4 1100 1453 2.00 109
. 5 15410 2e(28 5;00 1.66
i 6 5090 Le2t3 3,00 2e02
' 7 33460 Sei33 ‘ 8.00 Leii2
i NOe OF ANIMALS E2UALS 7
! TOTAL CFU OUT OF RANGE FQUALS 3
£ CoL, B Col.e C COLy D
- X LOES) (X JOEOD) (X 10:=8)
) MEAN 3637 Gelk 1a32
) RANGE. He15 £e00 1e#D
- MA X Se63 f400 2402
| MIN 148 2e00 O2

NO OQUTLIERS
A
¥
CSCX CSCBSF 21 NOV 72 17:29:48 USER CFUU0Y 200

| CARDS IN 236 ouT- 0 LINES 63 PROCESSING TIME 5.92 SECONDS
-
a
|-~
i
L
5
Fan
N 26




A ~ HOST MEDIATED AuNSAY REPORT SHEET
L COMPOUND? FDA Ti-=24 ORGANIEME SALMONCLLA &wiyg

DOSE LEVELS INTERMEDIATE =~ 150 HG/KG

- TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTEN: MARTH 27, 31972
L A B c D
TOTAL NO, FUATAT Lo
ARIMAL RAW CFU X YOTAL CFU X MUTANTS X FER (CA0)
L HUMBER 10E7/0 4 6ML. LOEB/L, OML 10E0/ .00 X 10E=3
1 17.70 295 12,00 Be)7
- 2 10480 1.80 3,00 1ei57
A 3 20!70 30“-5 6;00 1.7-‘*
: i 380 lei .00 367
. 5 11460 1e03 5,00 Fel0)
. 6 13¢50 2430 ¢, 00 3,91
{ 7 15400 2.50 10,00 4e 030
8 14430 2¢35 -~ 10,00 belH
- 9 8e10 1,35 5,00 3470
‘ NOs OF ANIMALS EQUALS g
. TOTAL CFU OUT OF RANGE EQUALS 1
Y
: coL, B Clie C COLe D
(X 10E8) (X 10E0) (% 10E~03)
‘ RANGE 2,10 7600 2¢59
. MAX Jett5 12400 be26
F o MIN 1,35 300 l.07
~ NO OUTLIERS
7CSCX CSCB5F 21 NOV 72 17329157 USER CFU007 200

CARDS IN. 236 OUT 0 LINES 65 PROCESSING TIME 6e 9 SECONDS

27



p-
Y - . HOST MEDIATED ASSAY REPORT SHYET
- - COMPOUMNDS FDA 71=24 CRGANIAME SALMONLLLA G=4q
DOSE LEVELY LDD = 18580 MG/KG
- TREATHENTS: IN VIVO, ORAL, ACUTE DATE STARTEDS MARCH 27y ju72
— o A B ¢ 0
: . TOTAL NO. MUTATION
S ANIMAL - RAW CFU X TOTAL CFU X HUTANTS X FRE (C/0)
- NUMSER 10E7/0.6:4, 10871 . 0L, 10E06/ 1 « OML X 10hE-3
- - 1 1“!60 ' 23 15,00 » Helb *®
[ ped 15830 2+03 7,00 2eb:b
‘ 3 2+4%0 1e58 5.00 Je 10
4 - 3¢90 - ’ 1.48 ’ 5,00 - Je37
. 5 #490 Lebg 7 3.00 tel2
Laas 6 15+20 2470 6.00 2ed
B T - CCe20) 1.3 3,00 " YeGo
. NCe OF ANIMALS EGURLSG 7
P o NOW OF DEAD ARIMALS HRUALS 2
TOTAL CFU OUT OF RANGE EQUALS 1
T‘w ColLe 8 COLLe C ‘ L0l B2
(Y 10e8) (X 10EQ) CUX L0
_ MEAM 1,98 - 3408
= CRANSE - 1,22 . - 12,00 | ihe21
} MAX 2470 15,00 6el6

-y

* SUMMARY WITH QUTLIERS REMOVED.

-

CoL. B COiLe C ctle D
—— - = S (¥ 1oE8) - X 10E0) X L0E=8)
i p MEAN 1.90 4e83 2456
o e RANGE 1.22 4e00 1okl
i MIN 1.3 3400 1.96
A0SCX CSCBSF 22 NOV 72 183238110 USER CFU007 200
{
[ CARDS IN - 232 OUT 0 LINES 75 PROCESSING TIME - 5,85 SECONDS
i
[ _ _ i
(- 28



HOST MEDIATED AS5AY REPORT SHIET

COMPOUNDI FDA 71-24 ORGANIGME SALMONELLA Gelig

DOSE LEVELY NEGATIVE COonTROL = 1SCPROPYL ALCOSOL (SUSACUTL T

TREATMENT: IN VIVO, ORALy ACUTE UATE STARTED MARCH 31, pu72
A B C n
TOTAL NO. MUTATION
ANIMAL RAW CFU X TOTAL CRU X MUTANTS X Fhi (€/13)
NUMBER L10E7/040:4L 1688710 10E0/1 .00, X 505=8
1 32600 5033 .00 75
2 2%« 00 Le(0 .00 1,00
3 37420 6e20 5,00 s81
4 31+60 530 5,00 o 94
5 3480 580 &.00 09
6 35400 5¢83 3,00 o5l *
7 S4e 20 Se70 . 4,00 70

NO« OF ANIMALS EQUALS 7
NOo OF DLAD ANIMALS EnuaLs 2
SAMPLES VITH ZERU MUTANTS EGUAL

- coL, B CoL. C COLe O
g (X 10E8) (X 1.0£0) (X 10E=5)
ME AN 5.‘3"5 Selk o 77
F; RANGE 2:20 2400 o O
[ MAX 6420 5400 1,00
MIN 4000 3400 vl
B -
L * SUMMARY WITH DUTLIERS REMOVED
F;
) CoL, B COL. C CoL. D
| (X 10E8) (X 10E£0) (X 10e=8)
s MEAN 5439 G433 .82
‘ RANGE, . 2420 1.00 31
MAX 6420 5400 1,00
- MIN 4400 4400 069
.
C5CX CSCB5F 21 NOV 72 17330318 USER CFUQGT 200
P
L/ ARDS IN 230 ouT C LINES 75 PROCESSING TIME 6o 1 SECONDS
—
[
{.. 29




Jo,
HOST MERTATED ASSAY REPORT SWIET
f—
CUMPOUNDY FDA 71-24 ORGANISMS SALMONELLA G=46
— COSE LEVILS LOW = 15 ¥G/KG
TREATHENT: IN VIVOs ORALe SUBACUTE DATE STARTED? MARC. 31r 1972
~
: A B C o
' TOTAL NO, MUTATLON
- AMINAL RAW CFU X TOTAL CFU X MUTANTS X Fiis (C/L)
NUBEBER 10E7/0,6ML 10E8/1 400 10E0/ Lo OML X 10E-8
i 49490 8432 10.00 1620
- 2 17490 2e98 3,00 1.0L
3 23,90 398 3,006 75
4 33040 Goli) %400 u7 *
~ 1) 2aeT0 Uelty 4,00 ¢ 30
; & 25410 Hel5 3 7.00 1410
7 34e¢l0 S5eGE . 6.00 1.66
_ ,
; NO. OF AMIMALS EQUALS 7
£ NOs OF DiAD ANIMALS EQUALS 1
- TOTAL, CFU OUT COF RANGE EQUALS 2
(X 10e8) (X 10EQ) (X 10E=8)
- MEAN 545 Gell ¢ 93
: RANGE 5433 7400 73
— MIN 2,98 %600 Ny
\ .
i
* SUMMARY WITH OUTLIERS REMOVED
Fan
i
= coL, B COLe C COL. D
-~ (X 10E8) (X 10E0) (X 10£=8)
| MEAN 5429 5450 1400
L. RANGE DeD3 7400 it
- MAX 8432 10.00 1,20
{'Cscx CSCESF 21 NOV 72 17:30:28 USER CFUUOT 200
“ CARDS IN 234 OUT. 0 LINES 75 PROCESSING TIME 5.81 SECONDS
L
'(,
Pa
, 30
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T

= HOUST MEDIATED ASSAY REPORT SHIET
- CoMPOUNDL FOA Ti=2Y4 ORGANT=ME SALMONELLA G=45
DOSE LEVEL! INTERMEDYATE = 150 ¥3/46
-
TREATHEWNTY: IN VIVO, ORAL, SUBACUTE DATE STARTEDS MARGY 3ir 3972
a A B c o
TCYAL NO, HUTATEOH
AHIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (L2}
- NUMBER LOET/0.6ML LUES/1,0ML  1DE0/4.0ML X 10E=8
i 780 1650 3.00 2e2l
— P 1080 LeiQ 2.00 1eil
3 He00 1¢33 1.00 )
L 2100 Beind L,00 1.10
A 5 27410 ber2 3,00 0D
6 2540 be32 . 6,00 159
7 16420 2470 7,00 2452
12) 35340 54430 6,00 1.62
~— 9 12450 2el3 4,00 1.87
NO. OF ANIMALS EQUALS 9
- NGOo OF DEAD ANIMALS EQUALS i
L COL. B COLs C COle D
- (X 10k8) (X 1060} (R 1CE=3)
, ME AN 5407 Ge00 Letiz
. RANGE 4,60 6900 1493
MAX 5,90 7400 2¢09
~ MIN 1.0 . 1.00 66
f NO OUTLIERS
“P(
 CSCX CSC85F 21 NOV 72 17:30:38 USER CFUDOT 200
~CARDS IN 234 our 6 LINES 65 PROCESSING TIME 5.97 SECONDS
o~
L
o
P and

31
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}

)

s HOST MEDIATED AS3AY RZPORT SMEET
i COMPOUNDII FDA 71=24 ORGANIGMI SALMOMELLA G=te
| COSE LEVELS. LS = 1500 MO/KS
gl
: TREATMENT? IN VIVO, ORALy SUBACUTE DATE STARTEDS MARCH 31
i A B C 0
TOTAL HO. MUTATLION
ANTIMAL AW CFU ¥ TOTAL CFU X MUTARTS X Fieg (C/u
- NUMBER LOET/C 6ML LOEB/1,0ML 10E0/ 14 0ML X 10&=d
} .
1 2660 U443 2.00 45
= 2 31e60 550 2.00 .58
g 3 42400 7430 4,00 o7
: Y 9e20 1053 6,00 3491
- 5 26440 o0 4,00 o33
; o Be70 1e45 .00 Lell
i 7 33580 Dels3 4,00 o731
= NOe OF ANIMALS EGUALS 7
3 NOs OF DEAD ANIMALS EOUALS 3
- L coL, B COLe C CoLe D
z’: R, (X 10es) (X 10E0Q) (X 10~
MEAN fy31 400 57
RANGE 5455 e GO 3.76
r‘ o MAR 7460 ¢e00 hell
L e e MIN 1.45 2400 ¢35
NO OUTLIERS
8 :
L. CSCx CSCBSF 21 NOV 72 17:32:42 USER CFU0O7 200
S TS -~ - P
' caros IN  2307our 0 LINES 63 PROCESSING TIME 627 SECONDS

o

Y Y

] P W

P
3

1

FM

32
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.. C5CX CSCBSF 21 Nov 72

"~ CARDS IN

‘Llwtv

N
vt

\

HOST MEDIATED ASSAY REPORT GHiET

COMPOUND: FpA 7i-24

DOSE LEVEL: NEGATIVE conThoL - ISOPROPYL ALCOMOL

TREATMEINTS IN VIVO, ORAL, ACUTE

A
ANIMAL RAW CFyU x
NUMBER 10ES/71.0ML
i 13G.00
2 42000
3 32000
4 460000
5 33000
& 570.00
7 660.00
TOTAL

NOs OF ANIMALS EQUALS

B
TOTAL CFU

SCREENED X
10E5/1 . OML

<
® %

b2
32
86
«33.
57
66

2.89

TOTAL SCREENED OUT OF RANGE EQUALS

MEAN C/MEAN B =

MEAN
RANGE
MAX
MIN

MEAN C/MEAN B

MEAN
RANGE
MAX
MIN

171233314

236 oUT 0 LINES

554
coL, B -

(X 10E5)
L3
D3
.66
13

hel2

COL. B
(X 10ES)
40
53
66
13

USER CFUQQ?

T R et e o T T e e e L et —

C
TOTAL

RECOMUBINANTS

/L UM,

1,00
3.00
1.00
6,00
1.00
2,00
2400

16,00

CoL.. C
(x 18E0)
2629
5400
6400
100

CoL, C
(X 10E0)
1.67
2400
J3.00
1.00

200

82 PROCESSING TIME

ORGANIGME SACCHAROMYCES L3

DATE STARTED: MARCH 3, 3972

D
RECOi4/CFL
SCREENED X

10g=5

7+69
Toll
Seld
13.04% *
Se(3
Jebl

3e03

CoL. D
(X 10E~-5)
560
10.01
13.04
3403

* SUMMARY WITH OUTLIERS REMOVED

cols D
(X 10e=-5)
4,59
406
7.69
3.03

5¢77 SECONDS



= i,
§

L

CARDS IN

HOST MEDIATED ASSAY REPORT SHEET

COMPQUNLI: FDA 71-24

ORGANIGM: SACCHAROMYCES L=3

DOSE LEVELS POSITIVE CONTHOL = EHS = 350 M6/Ks

TREATMEMT: IN VIVO, ORAL, ACUTE
A B
. TOTAL CFU
ANIMAL RAW CFU ¥ SCREENED X
NUMBER 10ES/71«0ML 10E5/71 . (ML
1 10000 10
2 280400 28
3 69400 s 06
4 B10.00 el
5 220400 e oc
6 290400 i v 29
7 13000 «13
& 230400 2}
TOTAL 1.70

NOs CF ANIMALS EQUALS 8
TOTAL SCREENED OUT OF RANGE EQUALS

55413

MEAN C/MEAN B = 56.09%*
g COL, B
' (X 1CE5)
ME AN 21
RANGE o« 34
o MAX i1
.7 /MIN « 06

DATE STARTED:

MARCH 3¢ 1972

C D
TOTAL RECO4RB/CFU
RECOMBIMANTS SCREENED X
/1o OML ‘ LOE=Y

.10 14,00 14.00 140.00
.28 15.00 13.00 HHe 83
.41 11.00 11.00 26063
.22 10,00 10.00 HSelH
.29 22.00 22.00 7586
.13 10,00 10.00 TeeU2
.21 12,00 12.00 H7.14
L64%* 9y, 00 92,00%*

2

**New value with animals oyt
of range deleted.

COLe C
(X 10E0)
11,75
20400
22400

2400

* SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN DB = 49,84
coL, 8
(X 10E5)
MEAN 23
RANGE 34
MAX el
M;N «06

|7 CSCX CSCESF 21 NOV 72 17:23i55 USER CFUDOT

236 0UT 0 LINES 8%

PROCESSING TIMFE

COlLe C
(X 10E0)
1143
20,00
22400
200

200

COL. D
(X 10E~5)
62443
113.17
140,00
20483

COLs D
(X 10E~5)
5134
50,09
76492
26483

5. a8 CEA~AnNDS

34



R TN M S N T AL 3 T U T o

- . HUST MEDIATED A4SAY REPCRT SHEET
i COMPOURD: FDA 7i=-24 OURCANIEMS SACCHARDINYCLY (=3
BOSE LEVEL? LOW = 15 MG/KG
- TREATMENT: IN VIVQ, ORAL, ACUTE DATE STARTEDS MARGH 3, jo72
— , ’ A g C n
. TOTAL CFU TOTAL RECOMILLFU
-~ ANIMAL RAVW CFyY ¥ SCHEENED X RECOMEINANTS SCRUEMEDL X
NUMBER 10EL/1 0L 10E5/1 40k /1 e Gl 1ip =y
—
- 1 100.00 « LG .10 i,0¢0 1.00 10400
2 e30e06 23 .23 4,00 4.00 17649
- ) B8Y.00 ¢ 09 G300 3371
4 27%.00 27 .27 - 2,00 2.00 - 7ol
, 5 36000 o3 ~.34 3,08 3.00 8452
e 6 30000 «30 .30 2.00 2.00 BetsT
; 7 20000 o220 .20 2.00 2.00 10606
8 B3e00 08 1.00 12605
- g 23000 21 2] 2,60 2.00 Q.52
3 TOTAL 1432 1.65% 20,00 16.00%*
_~— - NOe GF ANIMALS EQUALS 9 **New value with animals out
i TOTAL SCREENED OUT OF RANGE EC‘UA' 5 1 range deleted.
= MEAN C/MEAN B = 10,98  9.69*%* MFt/MFc 1.77%*
. _ COL. B - COLe C COLe O
- (X 10ES) (X 1GEQ) (X 10E=5)
MEAN v 20 Deg2 12.84
s L RANGE N T R 200 27,04
. MA X o 34 1,00 33471
. MIN . 08 1.00 6e67
= * SUMHMARY WITH OUTLIERS REMOVED
£
y
ﬂ e MEAN C/MEAN B = S 9481
{ o COL., 8 COoLe C col. D
I (X LOES) (X 16E0) -~ (X 10L~5)
MEAN 202 Sel2 10,23
[f" RA‘!GE 26 -3600 16,72
{ SO MAX T e o 34 iteQ0 - 17439
b MIi « 08 1.00 6e67
I c c CSCB5F 21 Nov 72 19:33:39 (SER CFUQOT 200



——
. HOST MEDIATED ASSAY REPORT SHEET
- COMPOUNDY FDA 71=24 ORGANI=M? SACCHARONYCES D=3
DOSE LEVEL? INTERMEDIATE = 150 MS/KG
~ TREATMENTS IN VIVO, ORAL, ACUTE DATE STARTED: MARCH 3¢ 1972
- A B C D
: TOTAL CFU TOTAL RECOMB/CFU
ANIMAL RAW CFU ¥ SCREEWED X RECOMBINANTS  SCREENED X
- NUMBER 10E5/1.0ML, 10E5/1 . OML /1 QML 10E =5
1 100.00 10 .10 3,00 3.00 30,00
— 2 72400 07 2,00 27678
g 3 110.00 PG S 1,00 1.00 3409
i 4 250400 25 .25 1.00 1.00 4es0
5 290.00 29 7 .29 4,00 4.00 13.79
T 6 6100 0 06 1.00 16439
’ 7 27«00 «03 2,00 THhe 7 *
N 8 750400 75 .75 6,00 6.00 8400
[ TOTAL 1e66  1.50%* 20,00 15,00%*
{
NOs OF ANIMALS EQUALS 8 i .
- A ) ' SUA **New value with animals
! TOTAL SCREENED OUT OF RANGE EGUALS 2 out of range deleted.
s MEAN C/MEAN B = 12,05 10.00% . MFt/MFc 1.81%*
Lo COL. B COLO C COL. D
- (X 10E5) (X 10ED) (X 10E=5)
§ MEAN 21 250 22489
! RANGE 72 500 76,07
— “MAX o 75 6400 T4.07
[ MIN «03 1,00 4,00
- * SUMMARY WITH QUTLIERS REMOVED
5 MEAN C/MEAN B = 11,02
v CoL, B COL. C coL, D
~ (X L10ES) (X 10E0) (X 10E=5)
MEAN 23 2457 ’ 1558
= RANGE «69 5400 26+00
o MAX 75 6400 30400
MIN .06 1.00 4,00
o . 36
- C5CX CSCBSF. 21 NOV 72 17:28:30 yUSER CFU007 200
OCARDS IN 236 OUT 0 LINES 8% PROCESSTMG TIME 6. 1 SEAONDS



SACCHARUAYCHS D=3

DATE STARTEDS MARCH 3¢ fuve

- HOST MEDIATED ASGAY REPORT SHEET
- COMPOUNT s FDA TLi=20 ORGANIGM:
DOSE LEVELS HIGH = 1500 MG/KG
. TREATMENT: IN VIVOr, ORAL, ACUTE
[ - A b C
g ~ TOTAL CFU TOTAL,
ANIMAL RAW CFU X SCREENEG X RECOMOINANTS
- NUMBER 10E5/1 ¢ QML 1O0ES/ 1 0ML /1e0M
;
f 1 50000 50 6,00
— 2 270400 27 6400
i 3 490+ 00 o9 10,00
g 4 210.00 ool 3.00
5 580400 Y 10,00
[~ 6 60000 e 60 1.00
; 7 580400 «58 10,00
‘~ 8 410400 N5 2,00
- 9 27000 e 27 3,00
L TOTAL 3.91 51,00
. NOW« OF ANIMALS EGUALS 9
| TOTAL SCREENED OUT OF RANGE ECUALS 1
r’_ .
? MEAN C/MEAN B = 13,04 MFt/MFc 2.35
_ CoL. B CoLe C
, (X 1QES) {X 10ED)
L MEAN 43 5¢67
RANGE 39 9,00
(" MAX e60 10,00
: MIN v21 1400
a NO OUTLIERS,
f"_
E.Cgcx CSCB5F 21 NOV 72 17:28:43 USER CFUGOT 200

J—
]

F

CARDS IN 236 oOUT 0 LINES

70 PROCESSING TIME

D
RECOBZLFU
SCRESNED ¥

10~

1200
Sl
206l
Liesst
172tk

lec7
17e24%

b8
i1.11

CoL, D
(X 10E=5)
13445
20450
22.22
1.67

5¢53 SECONDS

37



e

"~ CsCx €SC8SF 21 Nov 72

CARDS IN

HOST MEDIATED ASSAY REPORT SHEET

COMPOUND?S FDA 71=24
DOSE LEVEL: LOW = 15 MG/KG
TREATMENTS IN VIVO, ORAL, SUBACUTE

A B
. TOTAL ZFU
ANIMAL RAW CFU X SCREENED X
NUMBER 10ES/Z1e0ML 10E5/1.0M0
1 660600 * 356
2 140.00 o 14
3 12000 o12
4 283000 28
5 150.00 o LD
6 110.00 o1l
7 38000 38
6 820.00 e 92
TOTAL 2¢76
NO+ OF ANIMALS EQUALS 8

TOTAL SCREENED OUT OF RANGE EQUALS

MEAN C/MEAN B = 20,29
CoL, B
) (X 10E5)
/ ME AN o3
RANGE .81
MAX 092
MIN W11

* SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN B = 15,09
coL, B
(X 19E5)
MEAN 38
RANGE 80
MAX .92
MIN e12-

17:28:52 USER CFUo007

236 oUt 0 LINES

ORGANI=MZ SACCHARCHYCES U=3

DATE STARTED: MARCH 3, 1472

c
TOTAL

RECOMBIMANTS

/IOOML

3.00
1.00
7,00
10.00
10,00
16.00
5.00
4,00

56,00

CoL. C
(X 10EQ)
T0Q0
i5.00
16.00
1000

CoL., C
(X 10E0)
5671
0.00
10.00
1.00

200

83 PROCESSING TIME

D

RECCMB/CFU
SCRECNED X

10E=5

heHd
Telb
H8e33
35671
G667
14545
13+10
be35

CoL. D
(X 10e-5)
41.92
141.11
145445
he35

coL, D

(X 10E~5)

2713
62432
66,067

4435

5435 SECOMNDS

38



COMPUUNDS FDA

HOST MEDIATED AGSAY REPORT SHEET

Ti=zt

DRGART Me SACCHARINYCES U3

DOSE LEVELY INTERMEDIATE = 150 NG/KG

TREATMENT: IN VEIVCe ORAL, SUBACUTE

DATE STARTED:

A o C
TOTAL CFU TOTAL,
ANTMAL RAM CFU X% SUREENED X RECQMSE&ANTS
NUMBER LOES/7 1 08, iG&Sfl.DML‘ FYe My,
1 175400 17 .17 43,00 43,
2 9ie00 e (9 5,00
3 12000 12 .12 6,00 6.
4 9%« 00 « 0O 11.00
5 360400 e 36 .36 29,00 29.
6 610400 e} .61 cl.00 20.
7 290,00 029 .29 8,00 8.
& 26000 26 7 .26 12,00 12.
TOTAL, 1,99 1.81%* 134,00 118.
NOe OF ANIMALSY LOUALS a8
NQOe OF DEAD ANIMALS EQUALS 1

TOVAL SCKREEHED OUT oF RANCE EGUALS 1

MEAN C/MEAN B

MEAN C/MEAN B

CSCX CSC8SF 21 Nov 72

CARDS IN

234 oUY

MEAN
RANGE
MAX
MIN

11

MEAN
RANGE
MA X
MIN

17:297 3 ysSEr CFUo07

¢ LINES

MARCH 3

D

RECGH/CFY
SCRELNED A

lig=%
00 ¢h2eui
HU e 45
00 5000
137.02
00 50450
00 32479
00  &7e0%9
00 464LE
00**

**New value with animals

out of range deleted.

67417 65.19%*
CoL, B . COL. C
(X 10EB) (X 10E£0)
25 15475
52 33400
61 43,00
«09 %00

* SUMMARY WITH OUTLIERS REMOYED

89,86
CoL, B COLs C
(X Lok (X 10E0)
026 13,00
PR 24400
61 22,00
209 He00
200

84  PROCESSING TIME

COL.s D
(X 10£-3)
82475
2259435
252494

' 27.0 59

COL. D
(X 1uk+-Y)
58644
89.44
117.02
27.59

534 SECONDS

1972

39
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-24
DOSE LEVEL: LDS = 1500 MG/KG

......

TREATMENT: IN VIVO, ORAL, SUBACUTE,

A 8

TOTAL CFu

ANIMAL RAW CFU X SCREENED X
NUMBER 10E5/1.0ML 10E57140ML
1 660400 e66

2 96.00 «10

3 100.00 10

4 210400 21

5 5200 . +«05

- B 180.00 18
7 83.00 +08

8 91.00 + 09
TOTAL 1:47

NO. OF ANIMALS EQUALS 8 .
NO. OF DEAD ANIMALS EQUALS 2

ORGANIGMS: SACCHAROMYSES D=3

DATE STARTED: MARCH 3, 1972

c D
TOTAL RECOMB/CFU
RECOMBINANTS  SCREENED X
/1 0ML 10E-5

.66 .00 4.00 600

.10 14,00 14.00 145.83 *

.10 8.00 8.00 80.00
.21 5.00 5.00 23.81

3,00 57.69
.18 12,00 12.00 66.67
2,00 24410
8.00 87'91

1.25** 56,00  43.00**

**New value with animals
out of range deleted.

MEAN C/MEAN B = 38404 34, 40%*
CoL, B COL. C CoL. D
(X 10E5) (X 10E0) (X 10E=5)
MEAN .18 7400 61.51
RANGE .61 12.00 139,77
MAX .66 14,00 © 145,83
2,00 6406

/ MIN «05

* SUMMARY WITH OUTLIERS REMOVED

MEAN C/MEAN B = 30452
coL, B COLs € COL, D
(X 10ES5) (X 10E0) (X $0E=5)
MEAN .20 6400 49,46
RANGE 61 10,00 81.85
MAX 66 12400 87.91
MIN 405 2400 ' 6406
C; X CSCBSF. 21 NOV 72 17329:14 USER CFUQO7 200
232 ouT 0 LINES 83 PROCESSING TIME 6¢ 2 SECONDS

CARDS IN

40



3. Host-Mediated Assay - Test II
The results from the control and test compounds in
Salmonella TA-1530, subacute, are all acceptable at the dose levels used:

1000 mg/kg =~ high; 150 mg/kg - intermediate; and 15 mg/kg - low. Compound

FDA 71-24, Butylated Hydroxyanisole, showed no mutagenicity in these tests.

David Brusick

IE BIONETICS
Litton

4]



a. HOST—MEDIATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-24
BUTYLATED HYDROXYANISOLE
TEST II

EB BIONETICS %2
Litton



STOP
SRU'S:.4
]

147

COMPOUND:

ACUTE
NC

PC

AL

Al
ALDS

SUBACUTE
NC

SL

S1

SLD5

IN VITRO

NC
PC

HOST MEDIATED ASSAY
SUMMARY SHEET
FDA T1l=-24
SALMONELLA
TAl1530 G-46
MMF MFT/MFC MMF MFT/MFC
(X 10E-8) (X 10E-8)
3.17 1.00
64.73 20.42 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
3.45 1.00
4,36 1.26 0. 0.
3.62 1.05 0. 0.
0. 0. 0. 0.
TA1530 G=U46 D-3
% CONC % SURVIVAL

SACCHAROMYCES D-3

MRF
(X 10E-5)

R X 10E5

MRT/MRC

QO COo

OO
* o o



1 1

COMPOUND: FDA”Z;fgu

ACUTE
NC
PC

AL

STOP
.SRU'S:.5
1

144

Al

ALD5

SUBACUTE
NC

SL

SI

SLD5

IN VITRO

NC
PC

(X

— — 1 1
HOST MEDIATED ASSAY
e “SUMMARY  SHEET T T T
L CSALMONELLA oo e
TA1530 G-46
MMF T MFT/MFC T MMF " MFT/MFC
(X 10E-8) (X 10E-8)
3.47 1.00
3.93 21.31 0. 0.
N 0 * O [ ] O [ ] 0 »
0. 0. 0. 0.
0. 0. ~C. 0. )
3.39 1.00 N
0. 0. 0. 0.
0. 0. 0. 0.
2.35 .84 0. - 0. -
" TA1530 G-46 - D-3
% CONC 5 SURVIVAL

" SACCHAROMYCES D=3

"MRF~ MRT/MRC
10E=5)
.00
. o 0. e
L] 0.
* OI
. - 0. .
.00
. 0.
. 0.
. 0. ]
R X 10ES
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b. HOST-MEDIATED ASSAY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-24
BUTYLATED HYDROXYANISOLE
TEST 11

EB BIONETICS
Litton 45
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‘HOST MEDIATED ASSAY 3EPORT SHEET

COMPOUNDS FDA T1-24

A

ANIMAL.
NUMBER

_RAW CFu X
10E7/0,4ML

63,50
43,70
61470
58440
54,00
45,60
49,00
TT7.80
47,90
62,50

SOOI WN e

|

NO., OF ANIMALS EQUALS

ME AN
RANGF
MAX
: MIN
NO QUTLIERS

'DOSE LEVEL: NEGATIVE CONTROL: = SALINE
‘TREATMENT: IN VIVO, ORALs SUBACUTE

B .
TOTAL  CFU X

10E8/1,0ML

10,58
'T«28
10.28
'9073
9,00
Te60
Be17
12497
T.98
10442

COL, B
(X 10ER)
9.40
5.68
12,97
7,28

ORGANISM: SALMONELLA TAl53:

DATE STARTED: MARCH 1, 1974

c
TOTAL Noe
MUTANTSOX
10E0/1 ,0ML

30400
25400
39.00
39,00
28,00
29,00
25400
34400
20,00
26,00

coL, C
(X 10E0)
29,50
19.00
36,00
20,00

D
MUTATIgN
FRE (C/B)
X 10E-8

‘3e43
3.7%
4,01
3.11
3.82
3,06
2462
2,51
2450

CoL, =
(X 10E=~2)
3.17
1.51
4,01
2,50



—

1

HOST MEDIATED ASSAY REPORT SHEET

T
‘COMPOUNDY FDA 71-24 ORGANISM: SALMONELLA TA1530
T DOSE LEVEL: NEGATIVE CONTROL: =- CORN .0IL
- TREATMENT: IN VIVOs ORALs SUBACUTE: DATE STARTED: MARCH 1, 1974
|
A B _C D
™ N : - TOTAL NO. MUTATTON
| ANIMAL: _RAW CFU X  TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/0.6ML° 10E8/1,0ML°  10E0/1,0ML X 10E-:8
T 1 66460 11,10 32,00 2,68
| 2 52,10 8,68 45,00 5,18
3 42,70 . Tel2 38400 5.34
T 4 83410 13,85 43,00 3,10
| 5 93,80 15,63 30400 1,92
6 59,30 9,88 23,00 2,33
- 7 60,40 10,07 38,00 3.77
9 66480 11,13 38,00 3,41
- 10 45470 7.62 29,00 3,81
| NO. OF ANIMALS EQUALS 10
T‘ ' ’ COLW 3 coL, C COL, D
| (X 10E£8) (X 10E0) (X 10E=-8)
. MEAN 10,40 34,10 3,45
- | RANGE 8452 22400 3,42
| MAX 15,63 45,00 5.34
MIN ‘ Tel2 ’ 23400 1492

NO OUTLIERS
W?np o v
FiﬂWEI E ILLG I=-FORMAHA INPUT

007317
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STOP
SRU'S:.5

e

)

3
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA T1-24

- ORGANISHM:

DOSE LEVEL: POSITIVE CONTROL - DMM - 100 MG/KG

TREATMENT: IN VIVO, ORAL, ACUTE

A B

ANIMAL RAW CFU X TOTAL CFU X
NUMBER 10E7/0.6ML 10E8/1.CML
1 86.00 14,33
2 43.50 7.25
3 55.00 9.17
y 48.90 8.1%

6 44,00 T7.32
7 47.10 7.85

NO. OF ANIMALS EQUALS 7
NO. OF CONTAMINATED EQUALS 3
coL. B
(X 10E8)
MEAN 8.96
RANGE 7.08
MAX 14,33
MIN 7.25

NO OUTLIERS

SALMONELLA TA1530

DATE STARTED: MARCH: 1, 1974

c
TOTAL NO.
MUTANTS X

10E0/1.0ML

543.00
622.00
572.00
542,00
794,00
281.00
550.00

coL. C

(X 10EO0)

557.71
513.00
794.00
281.00

D

MUTATION
FRE (C/B)
X 10E-8

37.88
85.79
62.40
66.50
92.15
33.32
70.06

coL. D

(X 10E-8)

64.73
54,26
92.15
37.88

48
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDS FDA T1=24 ORGANISM: SALMONELLA TA153°

DOSE LEVEL: LOW = 15 MG/kG ‘

‘TREATMENT: IN VIVO, ORAL, SUBACUTE: DATE STARTED: MARCH 1, .1974
| s | B c D
‘ TOTAL NO,. MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (CsB)
NUMBER 10E7/0,6ML 10E8/1,0M 10E0/1,0ML X 10E-8
1 60.20 10,03 31,00 3409
2 T4.90 12.48 ' 264,00 2.08
3 57.50 ) 958 45400 4,T0
4 56,20 9,37 30,00 3,20
5 57.20 - G9.53 34.00 3457
6 49450 8425 46400 5,58
7 51.90 8465 33.00 3.81
8 46,80 T.80 51,00 6,.,5¢
9 53,10 8,85 48,00 5.42
10 49,10 8e18 46400 5,62

NO, OF ANIMALS EQUALS 1d

COL‘ R COLb C ICOLO D
(X 10ES8) (X 10E0) (X 10E~8)
MEAN 9,27 39.00 4,36
RANGE 4,68 25,00 4,46
MAX 12,48 51,00 6,54
MIN Te80 26400 2«08

NO OUTLIERS

49
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUNDS FDA 71=24 ORGANISM: SALMONELLA TA1530C

DOSE. LEVEL: INTERMEDIATE = 150 MG/KG

TREATMENT: IN VIVOs ORALs SUBACUTE DATE STARTED!: MARCH 1, 1974
A ' B - C D
. ' TOTALL NO. MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FrE (C/B)
NUMBER 10E7/0.6ML 10E8/1+0ML 10E0/1,0ML X 10E=8
1 31,50 5.25 27,00 S.14
2 44400 T.33 28,00 3.82
3 =30.40 . 5007 21.00 ’4.14
4 52,20 8,70 2T7.00 3.10
5 37.60 6,27 35,00 5,58
6 444,40 Teb0 28,00 3,78
7T 45,50 T.58 12,00 1.58
8 35,50 5.92 15,00 2.54
S 37440 6e23 18,00 ?2.89

NO. OF ANIMALS EQUALS Q .
TOTAL CFU OUT OF RANGE EQUALS 1

CoL, = coL, C €OL. D
' (X 10E8B) (X 10E0)" (X 10E=8)
MEAN 6,64 23444 3,62
RANGE 3.63 23400 4400
MAX 8,70 35,00 5.58

. MIN® 507 12,00 1,58
NO OUTLIERS - ' ‘ : ‘
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HOST MEDIATED ASSAY REPORT SHEET

‘COMPOUND? FDA 71=24 ORGANISM: SALMONELLA TA1S530

DOSE LEVEL: NEGATIVE CONTROL! = SALINE

TREATMENT: IN VIVOs ORALs ACUTE DATE STARTED: MARCH 6. 1974
A B C D
o - TOTAL NOe MUTATION
ANIMAL: RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
NUMRER 10E7/0,6ML. 10E8/1,0ML 10E0/1,0ML X 10E=8
1 46,50 7.75 22,00 2.84
2 43,00 717 27400 3,77
3 58,60 : 9,77 23,00 2435
4 37,20 , 6,20 23,00 3,71
5 41,70 : 6,95 26,00 3.74
6 44,90 Te48 15,00 2.00
T 38,50 6e42 28400 4436
8 69,80 11,63 13,00 1,12
9 62,80 10,47 28,00 2.%8
10 31.9@ 5.32 43.@0 3.09

NO, OF ANIMALS EQUALS 1n

coL, = CoL,s C COL, D

(X 10ER) (X 10E0) (X 10E~8)
MEAN 7.92 264,82 3447
RANGE 6432 30,00 6457
MAX 11,63 43,00 8,09

‘ MIN® 5432 13,00 1,12

# SUMMARY WITH OUT: IERS REMOVED

CoLs & coL, C ‘ CoLe. D
' (X 10E8) (X 10E0} (X 10E=R)
MEAN ' / 8,20 22,78 2495
RANGE 5443 15,00 3.25
MAX 11,63 28,00 4,36
MIN " 6420 13,00 ' lel2
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HOST MEDIATED ASSAY REPORT SHEET

T
| COMPOUND: FLiA T1-24 ORGANISM: SALMONFLLA TA1539
| DOSE LEVEL: 'NEGATIVE CONTROL: = CORN 97IL
— ~ TREATMENT: IN VIVO, ORAL, SUBACUTE DATE STARTED: MARCH 6, 1974
|
' A B c D
T L ‘ TOTAL NO. MUTATTON
| ANIMAL RAW CFU X  TOTAL CFU X  MUTANTS X FRE (C/B)
NUMRER 10E7/0.6ML°  10E8/1,0ML 10E0/1,0ML X 10E=3
T' 1 30.40 5,07 30,00 5,92
~— 3 34,20 5470 20600 3.51
| 4 51,60 8460 21,00 e
| 5 32.00 5,33 25400 4469
6 193,50 32425 31,00 «96
- 7 17750 29.58 48,00 1.62
| 8 52,20 8470 32,00 3,28
9 45,40 T.57 244,00 3,17
1. NO. OF ANIMALS FQUALS 9
| TOTAL CFU OUT OF RANGE EQUALS 1
T CoLy ™ coL, C coL, D
| (X 10E8) (X 10E0) (X 10E=8)
MEAN 12,09 28,67 3.39
- RANGE 27.18 28,00 “e96
| MIN Se07 20400 096
NO OUTLIERS
LLG /TN FORMAY "INPUT
N .
11sf 1hsM/nT|109169. IAPUT\ FIELY N\ <Ma
{EFUENGE
ANTRY INE ADDREZS calLER/ LYNE apprESS

§F10 0oJ17 16%, Y104
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'HOST MEDIATED ASSAY KREPORT SHEET

COMPOUND: FDA 71-24
DOSE LEVEL*t POSITIVE CONTROL! = DMN = 100 MG/KG

TREATMENT: IN yIy0, ORAL, ACUTE

A B c
' TOTAL NO.
ANIMAL "RAW CFU X TOTAL CFU X MUTANTS X
NUMBER 10E7/0,6ML 10E8/1,.,0ML 10E0/1,0ML
1 50,30 8,38 1050,00
2 73,10 12,18 508,00
3 52010 8,68 364400
4 37,990 6,32 553.00
5 50,90 B8.48 417.00
6 34,90 5.82 997.00
{ 42.60 T.10 372.00
8 39,20 6453 303,00
9 35.80 5.97 ‘296.00

NO. OF ANIMALS EGQUALS 9
NO, OF CONTAMINATED EQUALS 1

COLQ R COL‘ C
(X 10E8) (X 10E0)
MEAN TaT2 540,00
RANGE 6437 754,00
MAX | 12,18 1050,00
MIN 5.82 296,00
# SUMMARY WITH OUTLIERS REMOVED
COL. ] COL; C
(X 10E8) (X 10E0)
MEAN T.56 482,88
RANGE ,6.22 754‘00
MAX 12.18 1050,00
MIN 5.97 296,00

ORGANISM: SALMONFLLA TAlS30

DATE STARTED: MARCH 64 1974

D

MUTATION
FRE (C/B)
X 10E~8

125,25
41,70
41,92
87.5(}
49,15

171.40 -
52.39
46,38
49,61

CoL. D
(X 10E-8)
73.93
129,71
171,40
41.70

COL. D
(X 10E=8)
61,74
83,55
125,25
41470
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUND? FDA T1=24

DOSE LEVEL: LD5 = 1000 MG/XG

TREATMENT: IN VIVOs ORALs SUBACUTE

ANIMAL
NUMRBER

SO O~ U W

[

NO, OF ANIMALS EQUALS

NO OUTLTERS

A

RAW CFU X
10E7/70.65ML

63,40
73,10
55,50
83.60
6370
68,60
53,20
41,80
37,30
50,40

MEAN
RANGE
MAX
MIN’

TOTAL CFU X
10E8/1.0ML

10

10,57
12,18
8,25
13,93

10,62

11,43
8,87
6.97
6,22
8440

COLs R
(X 10£8)
2.84
T.72
13.93
£e22

ORGANISM: SALMONELLA TA153n

DATE STARTED:

c
TOTAL NO.
MUTANTS X

10E0/1,0ML

22.00
33.00
T.00
19,00
25400
60,00
32,00
20,00
28,00
25,00

coL. C
(X 10E0)
27410
53,00
60,00
T+00

MARC: 6y 1974

D
MUTATION
FRE (C/B)
X 10E-8

2,08
271

o 76
1436
5,25
3,61
2,87
4450
298

CoL. D
(X 10E-8)
2,85
449
5,25

76
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4. Cytogenetic Studies
a.  Inyivo
(m  Acute study
The negative control groups contained
cells with 0, 6, and 7% breaks which are within normal control values.
| The compound dosage levels (low, inter-
mediate, and LDS) contained cells with treaks ranging from 0-6%. These are
within normal control value limits. The 48-hour negative control Contained
1 cell with a reunion. The compound dosage level groups contained no cells
with aberrations other than breaks. The positive control exhibited severe
chromosomal damage as is expected with the positive control compound TEM.
” Mitotic indices were within‘normal values.
The compound dosage level groups indicated a slight depression of mitotic
indices but these were not significant. ,
(2) Subacute study
The negative control group contained 3% cells
with breaks. Of the Eompound dosage level groups and the LD5 level 6% con-
tained breaks. These were within normal control value Timits. The mitotic

indices were normal.

b. In vitro

The negative control, high level, and medium level
each contained 1% of cells with acentric fragments. In addition, the high
level contained 2% of cells with bridges. The positive control exhibited the

severe chromosomal aberrations expected with the positive control compound TEM.

[B BIONETICS 55
Litton .
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c.  CYTOGENETIC SUMMARY SHEETS
| CONTRACT FDA 71-268
COMPOUND FDA 71-24
BUTYLATED HYDROXYANISOLE

EB BIONETICS 56
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FDA 71-24

ACUTE STUDY
METAPHASE SUMMARY SHEET

% A %

Cells Cells % Cells Cells

Dosage No. of No. of Mitotic with with other with

Compound mg/k Time* Animals Cells Index % Breaks Reunions Aber, ** Aber.
Negative Control ALCOHOL 6 -3 150 8 0 0 0 -0
ALCOHOL 24 3 150 8 6 0 0 6
ALCOHOL 48 3 150 - 10 7 1 0 8
Low Level 15 - 6 5 250 12 2 0 0 2
15 24 5 250 6 4 0 0 !
15 48_ 5 250 10 5 0 0 : 5
Intermediate 150 6 5 250 10 5 0 0 5
150 24 5 250 6 - 3 ’ 0 0 3
150 48 5 250 6 6 0 0 6
LD Level 1500 6 5 250 7 6 0 0 6
1500 24 5 250 6 0 0 0 0
1500 48 5 250 5 4 0 0 4

Positive Control

(TEM) *** 0.30 ‘ 48 5 250 2 18 - 12 0 23

*Time of sacrifice after injection (hours).
**Calls that have polyploidy (P), pulverization (pp), or greater than 10 aberrations (a).

***Acute dose only one time. Sample taken at 48 hours.

o
~
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FDA 71-24
SUBACUTE STUDY
METAPHASE SUMMARY SHEET
% % %
Cells Cells % Cells Cells
Dosage* No. of No. of Mitotic with with other with
Compound (mg/kg) Animals Cells Index % Breaks Reunions Aber, ** Aber.
Negative Control Alcohol 3 150 12 3 0 0 3
Low 15 5 250 12 0 0 0 0
Medium 150 5 250 13 0 0 0 0
LDg 1500 5 250 14 6 0 0 6

*Dosage 1x/day x 5 days
**Cells that have polyploidy (P), pu1ver1zation (pp), or greater than 10 aberrations (a).

89
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Compound

Low Level
Medium Level
High Level
Negative Control

Positive Control
(TEM)

Dosage**

(meg/m1)

20
200

Alcohol

0.1

*Cells that have polyploidy (P), pulverization (pp), or areater than 10 aberrations (a).
**Cells harvested 48 hours after addition of the compound.

A Lt R B B = B = B = e = B > B~
FDA 71-24
ANAPHASE SUMMARY SHEET
% Cells .

. with % Cells : % Cells % Cells
No. of Acentric with % Multipolar Other with
_Cells Frag. Bridges Cells _Aber. * Aber. .

100 0 0 0 0 0

100 ] 0 0 0 1

100 1 2 0 0 3

100 1 0 0 0 ]
100 6 6 - 3 ,.4 (pp) 15 °



5. Dominant Lethal Study - Test I
a. Acute study
In general, significant differences between the
negative ccntrol and experimental groups were shown in a few instances at
various weeks throughout the parameters. However, no strong indications were

seen.
b. Subacute study

Results were similar to those found in the acute

study.

[E BIONETICS
Litton
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c. DOMINANT LETHAL ASSAY SUMMARY TABLES

EB BIONETICS
Litton

CONTRACT FDA 71-268
COMPOUND FDA 71-24
BUTYLATED HYDROXYANISOLE
TEST 1
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TABLE I .
COMPOUND 24 STUDY ACUTE
FERTILITY INDEX
0G ARITH KEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
OSE DOSE WEEK CONTROL 15.000 MG/KG . 150.000 MG/KG 1500.000 MG/KG . CONTROL
1. 12/20=0.60 12/20=0.60 7/20=0.35 11/20=0.55 12/20=0.60
! 2 16/720=0.80 1“/20:0.70v 13/20=0.65 19/20=0.95 13/20=0.65
3 14/19=0.74 . 16/20=0.80 16/20=0.80 17/20=0.85 13/20=0.65
4 13/20=0.65 19/20=0.95* . 17/20=0.85 14/20=0.70 13/20=0.65
5 17/20=0.85 17/20=0.85 15/20=0.75 18/20=0.90 15/20=0.75
6 13/20=0.65 14,20=0.70 14/20=0.70 17/20=0.85 15/20=0.75
7 14/20=0.70 15/20=0.75 15/20=0.75 17/20=0.85 17/20=0.85
8 16/20=0.80 . 18/20=0.90 14/20=0.70 14/20=0.70 15/20=0.75

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT BRELATIONSHIPS AND DIFFERENCES USING .
THE NEGATIVE CONTROL GBROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONIROL GROUP

ONE !,* = SIGNIFICANT AT P LESS THAN 0.05
TWO !,* = SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)

()]
N
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TABLE II 1J i i ‘
CONMPOUND 24 STUDY ACUTE
AVERAGE NUMBER OF IMPLANTAT IONS PER'PBK&H‘HT FEMALE é
: i
G ABITH NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
SE DOSE WEEK CONTROL 15.000 MG/KG 150.000 MG/KG 1500.000 BG/KG CONTROL
1 147/12=12.3 152/12=12.7 75/ 7=10.7 S133/11=12.} . 150/12=12.5
2 211/16=13.2 173/14=12. 4 168/13=12.9 269/19=13. 1. 15/13=11.2
3 172/14=12.3 194/16=12.1 184/16=11.5 209/17=12.3 163/13=12.5
4. 162/13=12.5 243/19=12.8 218/17:12.8 185/14=13.2 161/13=12. 4§
5 221/17=13.0 203/17=11.98D 196/15=13.1 . 231/718=12.8 "179/15=11.9
b 172/13=13.2 171/14=12.2 174/14=12.4 209/17=12.3 188/15=12.9
& 1! 7 157/14=11.2 182/15=12. 1 183/15=12.2 180/17210.6 217/17=12.8%ad1
H 8 209/16=13.1 220/18=12.2 160/14=11.4aD 164/14=11.7 186/15=12. 4

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFPERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST
® = ONE-TAILED TEST

SIGNIFICANT AT P LESS THARN 0.05
SIGNIFICANT AT P LESS THAN 0.01

. ®
(P %
)
* *
tu

,® SIGNIFICANILY DIFFERENT FROM CONTROL
-1 SIGNIFICART KELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)



G

ARITH

SE DOSE WEEK

Oy

> %,0 SIGNIPICANTLY DI
£.! SIGNIFICANT RELA

1

8.

SYMBOLS ON FIRST LINE DEHOTE SIGNIFICANT RELA

=3

210/16=13.1)

THE NEGATIYE CONTROL GROUP

SYMBOLS ON SECON

THE HISTORICAL CONTROL GROUP

& AND * =
f AND @ =

ONE !,6,0,%*
THO 1,6,3.,%

TWO-TAILED TEST
ONE-TAILED TEST

FFPERENT FROM CONTROL
TIONSHIP WITH ARITH

220/18=12.2

SIGHIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

OR LOG DOSE (HEADING OF COLUMN) -

166/14=11.9

169/14=12.3 .

TIONSHIPS AND DIFFERENCES USING

D LINE DENOTE SIGNIFICANT BELATIONSHIPS AND DIFFERENCES USING

=3 3 T3 T3 "3 3§ ~F TP TF © -
¥ 1 ¥ ) ¥ ¥ L vy By B e+ I
TABLE ILI
COBPOUED 2& STUDY ACUTE
AVEBAGE CORPORA LUTEA PER PREGNANT FEMALE
NEGATIVE DOSE LEVEL DOSE LEVEL  DOSE LEVEL POSITIVE
CONTROL . 15.000 MG/KG. 150.000 MG/KG 1500.000 MG/KG. CONTROL .
151/12=12.6 155/12=12.9 82/ 7=11.7 . 1W0/11=12.7.  159/12=13.3
216/16=13.5 181/14=12.9 169/13=213.0 249/19=13.3.  170/13=13.7.
184/14=13.1  203/16=12.7  191/16=11.9aD  209/17=12.3 165/13=12.7
166/13=12.8 244/19=12.8 218/17=12.8 185/14=13.2  1713/13=13.3
222/17=13.1°  205/17=12.1aD  196/15=13.1 232/18=12.9 - 184/15=12.3
172/13=13.2 183/14=13.1.  180/14=12.9 210/17=12.4 . 196/15=13.1
157/18=11.2 184/15=12.3 . 184/15=12.3 181/17=10.7 217/17=12.8%331

197/15=13.1.



)G . ARITH ' FEEGATIVE DOSE LEVEL
)SE DOSE  WEERK CONTROL 15.000 BG/K6
1: 4/12= 0.3 3/12= 0.3
2 5/16= 0.3 8/14= 0.6
3 12/14= 0.9 9/16= 0.6
4 ‘ 4/13= 0.3 1/19= 0.1
5 1/17=, 0.1 2/17= 0.1
6 0/13? 0.0 12/14= 0.9
7 0/14= 0.0 2/15= 0.1'
8 1/16= 0.1 0/18= 0.0

q9
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TABLE IV
STUDY ACUTE

COBPOUND 24

AYERAGE PREIBPLANTATION LOSSES PER PREGNANT FEHALE

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USIKG

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS A

THE HISTORICAL CQONTROL GROUP
& AND * = TWO-TAILED TEST
1 AND # = ONE-TAILED TEST

ONE !,&,3,% = SIGNIFICANT AT P LESS THAN 0.05
Te0 !,5,8,* = SIGRIFICANT AT P LESS THAN 0.01

SIGNIFICANTLY DIFFERENT FROM CONTROL

o0 #*
T @
- Q)

DOSE LEVEL

SIGNIPICANT RELATIONSHIP ¥ITH ARITH OB LOG DOSE (HEADING OF COLUMN)

R ] —

Yy

ND DIFFERENCES USING

0.6

0.0 -

0.0

0.0

0.1

0.1.

0.3

S
DOSE LEVEL .

150.000 MG/KG 1500.000 MG/KG
7/ 1= 1.0 /1=
1/13= 0.1, 0/19=
7/16= 0.4 0/17=
0/17= 0.0 0/14=
0/15= 0.0 1/18=
6/14= 0.4 /1=
1/15= 0.1 . 1/17=
6/14= 0.4 5/14=

0.4

POSITIVE
CONTROL
9/12=
25/13=
2/13=
12/13=
5/15=
8/15=

0/17=

11/15=

0.8

1.9

0.2

0.3

0.5

0.0

0.7
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TABLE ¥

CONMPOUND 24 STUDY ACUIE

AVERAGE RESORPTIONS (DEAD IHPLLHTS)-PEﬂlPBEGBLHT FEBSALE .

)6 ARITH NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
)SE DOSE WEEK CONTROL 15.000 MG/KG . 150.000 NG/KG 1500.000 KG/KG CORTROL
1 4/12=0.34 1/12=0.09 0/ 7=0.0 aD 4/11=0.37 . 1/12=0.09
& ! 2 8/16=0.50 14/14=1.00 5/13=0.39 2/19=0.11. 8/13=0.62
3 19/14=1.36 9/16=0.57 8/16=0.50 7/17=0.428D  12/13=0.93
M 10/13=0.77 9/19=0.48 T/17=0.42 9/14=0.65 14/13=1. 08
5 4/17=0, 24 8/17=0.48 10/15:0.&7 8/18=0.45 11/15=0. 74*31 -
6 10/13=0.77 4/14=0.29 7/14=0.50 11/17=0.65 16/15=1.07 .
7 9/14=0.65 5/15=0.34 25/15=1.67 9/17=0.53 . 10/17=0.59
8 11/16=0.69 13/18=0.73 6/14=0.43 10/14=0.72 15/15=1. 00

SIMBOLS ON FPIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFEBENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST
1 AND @ = ONE-TAILED TEST

ONE !,6,d,% = SIGNIFICANT AT P LESS THAR 0.05
10 !.5,d,* = SIGNIFICANT AT P LESS THAN 0.01

N

N
+,3 SIGNIFICANTLY DIFFERENT FRO# CONTROL
¢t SIGNIFICANT RELATIONSHIP WITH ARITH OR 1LOG DOSE (HEADING OF COLUMN)

°
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TABLE VI '
STUDY ACUTE

A I

CONMPOUND 24

PROPORTION OF FEMALES WITH OEE OR -MORE DEAD INPLANTATIORS

G ARITH NEGATIVE DOSE LEVEL DOSE LBVEL. DOSE LEVEL POSITIVE
SE DOSE WEEK. CONTROL 15.000 MG/KG 150.000 MG/KG 1500. 000 MG6/KG CONTROL
1 3/12=0.25 1/12:0.09 0/ 7=0.0 . 3/11=0.28 - 1/12=0.09 -
L 2 5/16=0.32 . 7/14=0.50 4/13=0.31. 2/19=0.11. 4/13=0.31.
3 .8/1“=0.58 7/16=0. 44 5/16=0.32 5/17=0.30 . 9/13=0.70 .
4 6/13=0.47 6/19=0.32 4/17=0.24 5/14=0.36 5/13:0'39
5 3/17=0,.18 7/717=0.42 6/15:0.40 7/18=0.39 8/15=0.5u4% .
6 7/13=0.54 4/14=0.29 6/14=0.43 7/17=0.42 10/15=0.67
7. 6/14=0.43 - 5/15=0.34 . 9/15=0.60 6/17=0.36 9/17=0.53
8 7/16=0.44 8/18=0.45 5/14=0.36 6/14=0.43 9/15=0.60 .

SYNBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USINKNG
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFPERENCES USING
THE HISTORICAL CONTROL GROUP

ONE !,* = SIGNIFICANT AT P LESS THAN 0.05
THO !,* = SIGNIFICANT AT P LESS THAN 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTROL
1 SIGNIFICANT LINEAR BELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN) -

o
~
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TABLE VIXI-

COMPOUND 24 STUDY ACUTIR

PORPORTION OF FEMALES WITH TWO OR BORE DEAD INPLANTATIORS .

)6 . ARITH NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL POSITIVE
)SE DOSE WEEK CONTROL 15.000 #G/EG 150.000 HG/KG 1500.000 MG/KG. CONTROL .

1. 1/12=0.09 0/12=0.0 0/ 7=0.0 1/11:6.10 0/12=0.0

2 1/16=0.07 3/14=0.22 1/13=0.08 0/19=0.0 . 2/13=0. )6

3 4/14=0.29 2/16=0.13 1/16=0.07 1/17=0.06 . 2/13=0. 36

! 4 2/13=0.16 1/19=0.06 1/17=0.06 4/14=0.29 3/13=0.24

5 1/17=0, 06 1/17=0.06 3/15=0.20 1/18=0.06 - 3/15=0. 20

6 2/13=0.16 0/14=0.0 1/14=0.08 3/17=0.18 4/15=0.27

7 3/14=0.22 0/15=0.0 4,/15=0.27 3/17=0.18 1/17=0.06

8 2/16=0.13 3/18=0.17 1/14=0.08 4/14=0.29 2/15=0.14&

SYMBOLS ON FPIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT BRELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CQNTROL GROUP

ONE !,* = SIGNIFICANT AT P LESS THAN 0.05
THO !,* = SIGNIFICANT AT P LESS THAN 0.01.

* SIGNIFICANTLY DIFFERENT FROM CORTROL )
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUNMN)

N
[0}



SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT

SEEK

P |

3 Ei2¥ IZZi - iliﬂ jg;f RaR—Y R Y g
TABLE VIII

CONMPOUND . 24 STUDY

NEGATIVE
CONTROL

4/147=0.03

8/211=0.04

19/172=0.12

10/162=0.07 -

4/221=0.02

10/172=0.06

9/157=0.06

11/209=0.06

THE HISTORICAL CONTROL GROUP

THO-TAILED TEST
ONE-TAILED TEST

*,d
*,0

SIGNIFICANTLY DIFFERENRT FROM CONTROL

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

DOSE LEVEL
15.000 MG/KG

1/152=0.01

14/173=0.09

9/194=0.05

9/243=0.04

8/203=0.04

4/171=0.03

5/182=0.03

13/220=0.06

DEAD IMPLANTS / TOTAL INPLANTS

7/174=0.05

25/183=0.14

6/160=0.04

DIFFERENCES USING

=T
ACUTE
DOSE LEVEL DOSE LEVEL
150.000 NMG/KG 1500.000 MG/KG
0/ 75=0.0 4/133=20.04
5/168=0.03 2/249=0.01.
8/184=0.05 7/7209=0.04
7/218=0.04 9/185=0.05
10/196=0.06 8/231=0.04

11/209=0.06

9/180=0.05

10/164=0.07

POSITIVE
CORTROL
1/150=0.01 .
8/145=0.06

12/163=0.08

14/161=0.09

" 11/179=0.07

16/188=0.09

10/217=0.05

15/186=0.09
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- TABLE I
CONPOUND 24 STUDY SUBACUTE
FERTILITY INDEX
0OG ARITH NEGATIVE DOSE LEVEL DOSE LEVEL
OSE DOSE ®EEK CONTROL 15.000 BG/KG 150.000 MG/KG
1 8/20=0.40 8/19=0.43 10/20=0.50
2 13/20=0.65 13/20=0.65 12/20=0.60
3 14/20=0.70 12/19=0.64 13/20=0.65
4 16/20=0.80 14/20=0.70 12/20=0.60
5 13/20=0.65 11/20=0.55 14/20=0.70
6 13/20=0.65 16/20=0.80 11/20=0.55
7 14/19=0.74 10/20=0.50 12/20=0.60

FTY T

| ——

£ ]

DOSE LEVEL
1500.000 MG/KG
5/20=0.25
9/20=0.45
11/20=0.55
15/20=0.75
12/20=0.60

16/20=0.80

13/20=0.65

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT BRELATIONSHIPS AND DIFPERENCES USING

THE HISTORICAL CONTROL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

ONE !,%
TWO !, *

uo

* SIGNIFIZANTLY DIFPFERENT FROM CONTROL

! SiGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUHKN) -

0L
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: TABLE II
CONPOUND 24 STUDY SUBACUTE
AVYERAGE NUNBER OF.IHPLAHTATiOHS PER PRéGlAHT FPEXALE
DG ARITH NEGATIVE . DOSE LEVEL . DOSE LEVEL DOSE LEVEL
OSE DOSE WEEK CONTROL 15.000 BG/K6 150.000 MG/KG 1500.000 HG/KG :
1 98/ 8=12.3 100/ 8=12.5 118/10=11.8 57/ 5=11.4
& ! 2 159/13=12. 2 156/13=12.0 157/12=13. 1. 125/ 9=13.9*%aI -
3 174/14=12. 4 137/12=11. 4 155/13=11.9 145/11=13.2
4 208/16=13. 0 159/14=11. 4 146/12=12.2 203/15=13.5
5 163/13=12.5 132/11=12.0 169/14=12. 1 148/12=12.3
6 156/13=12.0 193/16=12.1 154/11=14.091  198/16=12.4
& 1 7 164/14=11.7 123/10=12.3 138/12=11.5 173/13=13.3aI

SYMBOLS ON PIRST LINE DENOTE SIGNIFICANT RELATIOBSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING .
THE HISTORICAL CONTROL GRQUP

& AND * = TWO-TAILED TEST
! AND @ = ORE-TAILED TEST
ONE !,5,d,* = SIGNIFICANT AT P LESS THAN 0.05
TWO !,6,0,* = SIGNIFICANT AT P LESS THAN 0.01

*¥,3 SIGNIFICANTLY DIFFERENT FROM CONTROL
&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUNMN)

~
—
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‘ TABLE II1I
COBPOUND 24 STUDY SUBACUTE

AVEBAGE CORPORA LUTEA PER PREGNANT FEMALE

0G ARITH NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
OSE DOSE WEEK CONTROL 15.000 MG/KG 150.000 MG/KG 1500.000 MG/KG
1 99/ 8=12.4 100/ 8=12.5 118/10=11.8 : '57/ 5=11.4
1 & 1t 2 166/13=12.8 163/13=12.5 157/12=13. 1 130/ 9=14.4%3a1
3 ' 174/714=12. 4 WU6/12=12.2 184/13=14.2 149/11=13.6
! 4 209/16=13. 1 175/14=12.5 W7/12=12.3 209/15=13.9
5 169/13:}3.0 14o/11=12.7 - 177/14;12.6 151/12=12.6
6 | 166/13=12.8 204/16=12.8 154/11=14.0 201/16=12.6
7. 173/14=12. 4 125/710=12.5 1W6/12=12.2 173/13=13.3

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST
! AND @ = ONE-TAILED TEST
ONE !,&,w,%¥ = SIGNIFICANT AT P LESS THAKNK 0.05
TWO !,&,2,% = SIGNIFICANT AT P LESS THAN (.01

¥, SIGNIFPICANTLY DIFFERENT FROM CONTROL :
&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMN)
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0G ARITH

OSE DOSE WEEK

1

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING

e e =iy

3 ¥ Ty ¥

COMPOUND 24

AVERAGE PREIMPLANTATION LOSSES PER PREGNANT FEMALE

NEGATIVE
CORTROL
1/ 8= 0.1
7/13= 0.5
O/t4= 0.0
1/16= 0. 1.
6/13=-0.5
10/13= 0.8
S/14= 0.6

THE NEGATIVE CONTROL GROUP

Yy Oy

TABLE IV

STUDY SUBACUTE

DOSE LEVEL
15.000 MG/EG
0/ 8= 0.0
7/13= 0.5
9/12= 0.8
16/14= 1.1
8/11= 0.7
11/16= 0.7
2/10=

0.2

Ty Ty B
DOSE LEVEL . DOSE LEVEL

150.000 MG/KG 1500.000 MG/KG
0/10= 0.0 0/ 5= 0.0
0/12= 0.0%*aD 5/ 9= 0.6
29/13= 2.2%31 4/11= 0.4
1/712= 0.1 6/15= 0.4
8/14; 0.6 3/12= 0.3
0/11= 0.0 - 3/16= 0.2

8/12= 0.7 0/13= 0.0aD

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTROL GROUFP

& AND * = TWO-TAILED TEST

! AND @

ONE !,6,0,%
TRO $,6,2.%

¥, SIGNIFICANILY DIFFERENT FROM CONTROL

-
=

ONE-TAILED TEST

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

&,! SIGNIFICANT BELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUNN)

~J
w
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TABLE ¥
COMPOUND 24 STUDY SUBACUTE

AVERAGE RESORPTIONS (DEAD IHPLANTS)-PE& PREGNANT FEMALE

0G ARITHi | NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
OSE DOSE WEEK COMTROL 15.000 MG/KG 150.000 MG/KG 1500.000 MG/KG
1 7/ 8=0.88 5/ 8=0.63 7/10=0.70 2/ 5=0.40 .
&1t & 1 2 2/13=0.16 1/13=0.08 12/12=1.00%31 10/ 9=1.123I
3 11/14=0.79 ° 4/12=0.34 3/13=0.24aD 18/11=1.64
4 | 6/16=0.38 6/14=0.43 5/12=0.42 4/15=0.27
5 7/13=0.54 3/11=0.28 4/1“:0.29 6/12=0.50
6 7/13=0.54 7/16=0.44 6/11=0.55 6/16=0.38
7. 10/14=0.72 9/10=0.90 | 12/12=1.00 8/13=0.62

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL COKTROL GROUP

TWO-TAILED TEST
ONE-TAILED TEST

L]

o4

-

o

*
W

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

o

*,3 SIGNIFICANTLY DIFFERENT FROM CONTROL-
&,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUHN)
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TABLE VI

COMPOURD 24 STUDY SUBACUTE

PROPORTION OF FEMALES WITH ONE OR MORE DEAD IMPLANTAIIONS

DG ARITH NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL

JSE DOSE WEEK CONTROL 15.000 8G/KG 150.000 MG/KG 1500.000 MG/KG
1. 4/ 8=0.50 by 8=0.50 3/10=0.30 2/ 5=0.40

H 2 2/13=0.16 1/13=0.08 6/12=0.50 5/ 9=0.56%.

3 7/14=0.50 3/12=0.25 2/13=0.16 3/11=0.28
4 5/16=0.32 5/14=0.36 5/12=0.42 3/15=0.20
5 5/13=0. 39 2/11=0.19 3/14=0.22 4/12=0.34
6 4/13=0.31 7/16=0.44 5/11=0.46 5/16=0.32
7. 6/14=0.43 4/10=0.40 6/12=0.50 6/13=0.47

[

—

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROOP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CQNTROL GROUP

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN 0.01

ONE
TWO

o

e ¥
o X

* SIGNIFICANTLY DIFFERENT FROM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUMNN)

-
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TABLE VII

CONPOUKD 24 STUDY SUBACUTE

POBRPOBTION OF FEMALES WITH TWO OR MORE DEAD INMPLANTATIONS

OG ARITH NEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
OSE DOSE WEEK CONTROL 15.000 MG/KG 150.000 MG/KG 1500.000 MG/KG .
1: 2/ 8=0.25 1/ 8=0.13 1/10=0. 10 | 0/ 5=0.0.
2 0/13=0.0 0/13=0.0 5/12=0.42%* 2/ 9=0.23
3 4/14=0.29 1/12=0.09 1/13=0.08 1/11=0.10
4 1/16=0.07 1/14=0.08 0/12=0.0 1/15:0.07
5 1/13=q:08 1/11=0.10 1/14:0.68 2/12=0.17
6 1/13=0.08 0/16=0.0 1/11=0. 10 1/16=0.07
7 1/14=0.08 2/10=0.20 3/12=0.25 2/13=0.16

SYMBOLS ON PIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE HISTORICAL CQBTIROL GRQUP .

ONE !,* = SIGNIFICANT AT P LESS THAN 0.05
TWO !,* = SIGNIFICANT AT P LESS THa~N 0.01

* SIGNIFICANTLY DIFFERENT FROM CONTRCL '
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HEADING OF COLUUMA)

9L
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TABLE VIII

COMPOUND 24 STUDY SUBACUTE

DEAD IMPLANTS / TOTAL INPLANIS

HEGATIVE DOSE LEVEL DOSE LEVEL DOSE LEVEL
WEEK . CONTROL 15.000 8G/KG . 150.000 MG/KG 1500.000 MG/KG
1 . 7/ 98=0.08 5/100=0.05 7/118=0.06 - 2/ 57=0.04
2 2/159=0.02 1/156=0.01 12/157=0.08 10/125=0.08
3 11/174=0.07 4/137=0.03 3/155=0.02 18/145=0.13
4 6/208=0.03 6/159=0.04 5/146=0.04 4/203=0.02
5 7/163=0.05 3/132=0.03 4/169;0.03 6/148=0.05
6 7/7156=0.05 7/193=0.04 6/154=0.04 ' 6/198=0.04
7 . 10/164=0.07 9/123=0.08 12/138=0.09 8/173=0.05

SYHBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTROL GROUP ‘

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT DIFFERENCES USING
THE HISTORICAL CONTIROL GROUP

* = TWO-TAILED TEST

o ONE-TAILED TEST
ONE *,» = SIGNIFICANT AT P LESS THAN 0.05
THO *,d = SIGNIFICANT AT P LESS THAN 0.01

*,d SIGNIFICANILY DIFFERENT FROM CONTROL
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6. Dominant Lethal Assay - Test 11
a. Acute study

Significant decreases in average implanta:ions

and corpora lutea were seen in the experimental groups at week 1. As compared
to the negative control group the experimental groups showed increases in
average resorptions in several weeks; the intermediate group showed a significant
increase at week 6 as did the low dose group at week 8.
b. Subacute study

Significant decreases in average implantations
were seen in the experimental groups at weeks 1 and 6. Significant increases
in preimplantation losses were shown at weeks 6 and 7 and a significant
increase in average resorptions was shown for the intermediate group at week

7.

E BICNETICS 78
Litton
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c. DOMINANT LETHAL ASSAY SUMMARY TABLES
CONTRACT FDA 71-268
COMPOUND FDA 71-24
BUTYLATED HYDROXYANISOLE
TEST 1I

[B BIONETICS 79
Litton
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COMPOUND

LOG  ARITH NEGATIVE
DOST DOSE  WPEK CONT ROL

1 14 /20=0.70

2 17/20=0. 85

3 18/20=0.90

4 14 /19=0, 74
' 5 19,/20=0.95
:’

f) ' 15/20-"—0.75
. R

7 19/20=0.95
! 3 20/20=1.00

f?ﬂ fﬁF

TABLES T
2u

STHUDY ACUTE

FERTILITY INDEX

DOSE LEVEL

15,070 MG/KG

11/2(:'2{)05%

15/20=0.75

12/720=0.60%

16/18=0.89
14/20=0.70%
16/20=0.80
14/20=0.70%

17,20=0.85

DOSE LEVEL
150.002 ¥G/KG

14,20=0.70

13/20=C.65

17/20=0.85 -

15/18=0, 84

17/20=0C.85

16/20=0,80

16/20=0.80

13/20=0,65%%

ISR LIS T

DOSE LEVERL

1500.000 M3/K

9/2020. 85
13/20=0.65
12/20=0.60%
13/20=0.65
12/19=0.64%

17/20=0. 85

14 /20=0.70%

16 /20=0,80%

SYMBOLS ON FIHST LINE DENOTE SIGNIFICANT RRLATINNSUIPS AND DIFFEPENIES USING

THE NESATIVE CONTEQL GROUP,

5YMBOLS ON SPCOND LINE DENNTE SIGNIFICANT

THE HISTORICAL CONTHOL GROUP

ONE 1,% = STGNIFICANT AT P LESS THAY 0.05

TWO 1,% = SIGNIFICAWNT AT P LESS THAN 0.01

e SIGNIFIZANPLY DIFFERENT FROM CONTROL

UUSTGUTPICANT LINTAY RELATIONSHIP WITH ARTITH OR LOG DOSE

08

RELATIONSHIPS

AND PIFFERENCES

(HEADING

!

OSING

OF COLUMN)

TP

POSITIVE

CONTROL
10/23=0.50
2/19=0,1 1%
5/23=0.25%%
“5/19=0,27%%
11/713=0.,.58%%
17/29=0.85

17/20=0.85
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SOMPOUND
06 ARITH NEGATIVE
0SE DOSE  WEEK CONTROL
1 | 183/16=13.1
2 ‘ 213/17=12.5
3 203/18=11. 3
4 171/14=12.2
5 224/19=11.8
ik
= 5 164/15=10.9
7 218/19=11.5
1B 11 8 232/20=11,6

L8

2u

TABLE II

STUDY ACUTE

-

AVERAGE NUMBER OF IMPLANTATIONS PER ﬁRFGNANT FEMALE

SYMBOLS ON FILST LINE DENOTE SIGNIFICANT

THE NEGALIVX CONTROL GROUP

SYMBOLS "N SECOND LINE DEYOTE SIGNIPIC

T"HE HISTORICAIL CONTROL GROUP

£ AMD * = TYO-TAILED TEsT
! AND B = ONF-TAIL®D TUST

DOSE LRVEIY
15,000 MS/KG
5

126/11=11.

157/15=10.52D

142/12=11.8

1R7/16=11.7

162/14=11.6

1M4/16=11,5

172/14=12.3

186/17=10.9

PELATIONSHIPS

POSITIV®
CONTROL

\ e
DOSE LEVEL DIS™ LEVEL
150.000 MG/KG 1500.000 M3/KS

103/ 9=11.04%3D

168/14=12.0 10371010, 3%%2

158/13=12,2 154 ,/13=11.9 20/ 2210, 0527

200/17=11.8 29/ 5= 5.R%xq

131/12=10.9

179/15=11.9 141/13=10.9 7/ 5= 1.uxxn

203/17=11.9 1R8/12=12.3 193/11= 9.47»D

106/16=12.33T  199/17=11,7 175/17=10, 3

191,/16=11.9 160/14=11. 184/17=10.R

159/13=12.2 206/16=12.9%3T 177/17=10,u3n

AND DIFTERENZES USING

RELATIONSHIPS AND DIFFERENTIES USING

NE 1,6, 0, *

STGNTHICANT AT P LESS3 TUAN
CHO 1,8, 0, % 3

SIGNIRICANT AT P LUSS THAN 0.01

o

N~

#,3 SIGUTFIZANTLY DIFSRERENT FROYM OONTRNT

£,1 SIGUIFTZAYT RELATIOUSHIP WITH ARITH OR LOG DOST (JFADING NF TOLUME)



TABLE TIT
ZOMPOUND 24 STUDY ACUTE

AVERAGE CNRPORA LUTEA PER PREGNANT FFMALE

G ARITH . NEGATIVR DOSE LEVEL DNSE LFVFL ' DISE LFVFEL PASTTIVE
SE DNSE  WEHK CONTROL 15,000 MG/KG 150,000 MG/KG 1500.000 MG/KG CONTROL
1 216/14=15.4 164/11=14.9 18?/1&:13.1**@DD130)‘9:1”.& 120/10:12.6**”37
2 . 233/17=13.7 189/15=12.6 | 176/13=13.4 17013213, 1 27/ 2=13.5
3 222/58:12.3 156/12=13.0 227/17=13.4 1&7/12:12f3 56/ 5=11.2
I | 189/14=13.5 215/16=13. 4 203/15=13.5 160/13=12.3 63/ 5=12.6
B 240/19=12.6 179/14=12.8 215/17=12.7 . 154/12=13.7 122/11=11,1%33D
| n {79/15:11.9 199/16=12. 4 21&/16:13.&**mﬂI215/17=12.7 S 200/17=11.8
7 238/19=12.5 183/14=13.1 203/16=12,7 172/14=12,3 200/17=11.9
3 N 270,/20=13.5 214/17=12.6 176/13=13.5 223/16=13.9 209/17=12.3

r~
¥

SYMBOLS 0OM FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCFES USIN
THE NEGATLVFE CONTROL GROUP

SYMBOLS ON SEZOND LINE DENOTE SIGNIFPICANT RELATIONSHIPS AND DTFFERENCES USING
TS HISTORICAL CONTROL GROUP

% AND % - TWO-TATILED TIS™
' AND » = OWR-TAILED TRST

GHT 1,8, 0,% = SIGNIFICANT AT P LESS THAN 0.05
W0 1,6 ,0,% = STGNIFICANT AT P LU3S THAU 0.01

D SIGRITICANTLY DIFVERDINT FROY CONTROL
USTANTRTICANT VPRLATTONSHIP WITH ARITH OR LOG DOSE (HEADTNG OF ZOLUMN)
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TABLE IV

ZOMPOUND 24
AVERAGE PREIMPLANTATION LOSSES
ARITH NEGATIVE DOSF LEVET

DOSE  WEEK CONTROL 15.000 ¥G/KG

1 | 33/14= 2.4 38/11= 3.5

2 | 20/17= 1.2 32/15= 2.1

3 19/18= 1.1 14/12= 1.2

4 18/14= 1.3 28/716= 1,8

5 16/19= 0.8 17/18= 1.2

5 - 15/15= 1.0 15/16= 0.9

7 20/19= 1.1 11/14= 0.8

8 38/20= 1.9 28/17= 1.7

(oo
w

STUDY ACHTE

PER PRFGNANT FEMALE

DOSE LEVEL

150.000

16/13=

27/17=

24/15=

12/17=

18/16=

12/16=

17/13=

NG/KG

1.6

0.7

1.1

0.8

1.3

DISE LEVEL

1500.000 M3/KG

27) 9=
16/13=
16/12=
19/13=
16/12=

16/17=

17/716=

SYMBOLS ON FIuST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCZES USING

THE NEGRTIVE TONTROL GROIIP

SYMBOLS ON SHECOND LINFE DENOTE SIGNIFICANT

THE HISTORICAL CONTEFOL GROUP
& AND * = TWO-TAILED TEST
! AND » = ONE-TAILED TEST

ONE 1,5,9,% = SIGNIFPICANT AT

’ ’

TR0 Y,5,0,% = STGNTFICANT AT P LESS

P LE

85 THAN O
THRER O

@ STGNTFICZANTLY DIFFI'IENT FROM CONTROL

E.1 STHNTRINAYT RELATIOMSHIPR

AITH

ARTTH 0P

.05
.01

LOG

DAZF (HRADING OF COLIMN)

FELATIONSHIPS AND DIFFLERENCZES

USING

3.0

1‘2

1.3

1.5

1'.3

0.9

POSITIVF
CONTROL

17/10=

1.7

7/ 2= 3,5%%2
I

21/ 5= 5.“**ﬂ

56/ 5=11.2%%?

19/11=
25/17=
18/17=

32/717-=

1.7

1.5

1.1

]
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ABLE V
COMPCUND 24 STUDY ACU™E

AVERAGE RESORPTIONS (D2AD IMPLANTS) PER PREGNANT FEMALE

LOG ARITH . NEGATIVE DOSFH LEVEL ND)SF LEVEL DOSE LTVEL POSITIVE
DOST DOSE  WEEK CONTROL 19.000 M3/KG 150,000 MG/KG 1500.000 M53/KG TONTRNY,
51 1 2/14=0.15 /110,37 5/10=0.,36 8/ 9-0.89 59/19=5.90% %2 T
> 9/17=0.53 9/15=0.50 10,/1320.77 13/13=1.00 1/ 2=0.50
3 11/18=0.62 8/12=0.67 14,/17=0. 83 15/12:1.25 6/ 5=1.20
4 - 9/14=0.65 14/16=0.88 5/1%=0. 3u 6/13:0. 31 0/ 520.0 *%330
5 16/19=0. 85 12/14=0. 86 2/17=0.12%30  9/12=0.75 9/11=0.82
" 5 5/15=0. 34 R/16=0.50  19/16=1.19%3T  4/17=0.36 31/17=1,83+%a77
7 7/19=9.37 1/1620.0390  3/160.19  7/1620.50 18/17=1.06
3 7/20=0.35 20/17=1.18%3T  7/1320.54 5/16=0.32 7/17=0.42

SYMBOLS OF FIRST LINE DENOTE SIGNIFICANT RELATIONNSUIPS AND DIFFERENCES USING
THE NIGATIVE CONTROL GROUP

SYMBOLS NN SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERFNCTS NHSING
THE HISTORICLL CONTROL GROUD

£ AND % = TWO-TAILED TUIST
! AND ?» = ONe-TAILPD TEST

OVE !',5,2,% = SIGNTFICANT AT P LTSS THAN 0.05
90 1,6,2,% = SIGNIFICANT AT P LESS TdAM 0.01

78

%, STGYIZTZANTLY DIFFFRENT FROY CONTROL
1 SISNTETCANT RELATIANSHIE WITH ARTTY OR LOG DOSE (HEADIRG OF COLU®N)
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AR

055

ARITH
DNSE

WPPH

1

(92

SYMBOLS ©ON

TUE NEG

SYMBOLS
TiE HIS

ONE
TW0

- biw

%=
x

’
14

* SIGNIY
! SIGHTF

]
(8]

ATIVI CONTROL

0

TORICAL

N

FIFST LINE DENOTF

SECOND LINE

TNT

COMPOUND

PROPOLKTION OF FEMALES

NEGATLVE
CONTPOL
2/14=0.15
T/17=0.42
7/18=0.29
7/14=0.50
5/19=0,43
4/15=0.27
6/19=0.32
5/20=0.25

GEOUP

DENATE
CONTRNL GROUDP
NIFICANT AT P I
SIFICANT AT P L

IZANTLY DIFFFRENT FROM CONTRNOT,
Iz

INEAFY RELATTIONGHID WITH

SIGNIFPICANT

1/14=0,08

10/17=0,59*

SIGNIFICANT RELATIONSHIPS

ESS THAN 0.05
ESS THAN 0.01

ARITH OR LOG

PPLATIONSHIDPS

DOSE

3/16=0.19

4/13=0, 31

AND DIFFRRENCES

PSRt T s T At T PR
1 1 ] ] 1 1 1 1
TABLE VI
24 STUDY ACUTE
dITH ONE OR MORE DEAD TMPLANTATINNS
DOSTE LEVEL DNSE IEBVEL DISE T.FVEL
15,000 MG/KG 150,000 MG/KG 1500.000 M53/KG
2/11=0.19 5/18=0,.36 Uy 9=0,48
6/15=0,40 7/13=0.54 5/13=0.47
5/12=0.42 3/17=0.53 7/12=0.59
7/16=0.44 4/15=0,27 4/13=0.31
8/14=0,58 1/17=0.06% 3/12=0.25
1/16=0.44 10/16=0.63% 5/17=0.13D

4/14=0,29

W/16=0.,25

AND DIFFREBRENZFES USING.

USING

(HFADING OF COLUMH)

PASTITIVE
CONTROL
T/17=0,70%%

1/ 730.50

3/11=0.28
11/17=0.65%
T/17=0,42

6/17=0.36
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‘ TABLE VII
COMPOUND 24
PORPORTIOY OF TFEMALTES WITH TWO
NEGATIVE DOSE LRVFL
CONTROL 15.000 #s5/X6

0/14=0.0"
2/17=0.12
3/16=0.17
2/14=0.15
3/19=0.16
1/15=0.07
1/19=0.06

2/20=0.10

1/11=0.10

2/15=0.14

2/712=0.17

5/16:0. 32

1/14=0.08

1/16=0.07

Q/14=0.0

u'/17=002

STUDY ACUTE

OR

DNSE LEVFEL
150.000 MG/XKG

0/14=0,0

1/13=0,08

2/]7:0'12

1/15=0,07

1/17=0.06

N/16=0.0

3/13=0.204

3¥MBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERFNCES

TilE NE3A
5YMBOLS
TR BIST
ong 1,%
THO Y, %

* SIGNIY
! SIGNIV

o
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TIVE

0N
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IZANTL
TCANT

SECOND LINE DENOTFE

STGUNIVICANT

CONTROL GROUP

CONTROL GROUPD
SIGNTFICANT AT P LESS THAN
AT P LESS TiANW

SIGNIFTICANT

0.05
.01

Y DIFFFRENT FLOM CONTROL

LINEAH

RELATINNSHIP “T1TH ARTTH

DR LOG

DOSE

RFLATIONSHIPS AND DIFFFRENCZRS

MORE DEAD IMPLANTATIONS

DISE LEVRL
1500.000 %5/¢%G
2/ 9:20.23
3/12=0,25
6/13=0.0
2/12=0.17
1/17=0.06

2/714=0,15

1/16=0,07

NSING.

USING

(UEADING OF COLUMYN)

POSTTIVE

ZONTRNL,

7/13=0,70%%

0/ 2=0.0

1/ 5=0.20

0/ 5=0.0

3/11=0.28

9/17=N,53%%*

1/17=0.,05
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TABLE VIII
COMPOUND 24 STUODY ACUTE

NDEAD IMPLANTS / TOTAL IMPLAUTS

: NEGATIVE DISE LBVEL DOSF LEVEL DOSE LFVEL PNSITIVFE
WEF ¥ CONTROL 15.000 1G6/KG 150,000 MG/KG 1500.000 M5/%G ZONTROT,
1 2/183=0,02 4/126=0.0U 5/168=0.039T  8/103=0.082T  59/103=0.58%%)
2 9/213=0.05 9/157=0.06 10/158=0.07 13/156=0.09 1/ 20=0.05
3 11/203=0.06 B/142=0.06 14/20020.07 15/131=0.12 6/ 290,21
4 9/171=0.06 14/187=0.08 - 5/179=0.03 _  4/141=0.03 0/ 7=0.0 #2331
5 16,/224=0.08 12/162=0.08 2/203=0.013D  9/148=0.07 9/103=0.09
f | 5/164=0,01 8/184=0.05 19/196=0.10 6/19920,08 ~31/175=0.00%007
7 7/218=0.04 1/172=0.91%3D  3/191=0.02 7/160=0.05 18/184=0. 10T
3 7/23220.04 20/186=20,11%2T  7/159=0.05 5/206=0.03 7/177=0.04

SYYROLS ON FIRST LINE DENOTE SIGYTFICANT DIFFFRRNCIS USING
THE NEGATIVE CONTXROL GROUP ’

SYM30LS ON SECOVD LINT DENOTE SIGNIFICAMT DIFFERENCFES USING
THE HISTORICAL CONTROL GROUP

THO-TAILED TTST
ONE~TATLED TEST

SEGNIFICANT AT 2 LESS THAN 0.05
SIGUIFTCANT AT P LESS THAY 0,01

Onw: *, ’D
TWO kD

"o

FLICAMTLY DIFFERENT FROM CONTR2OL

-
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TABLE 1
SOMPOUND 24 STUDY SUBACUTE
FERTILITY INDEX

LOG  ARITH NEGATIVE DOST LEVEL DISE LEVFL

50SE DOSE WIEK CONTROL 15,000 MG/KG  150.000 M

1 10/20=0.50 13/20=0.65 R/20=0.040

2 14 /20=0.70 17/20=0.85 13/20=0.65

3 18/19=0.95 16/20=0.80 15,/20=0.75

4 17/20=0. 85 17/20=0.85 18/20=0.90

5 18/20=0,90 17/20=0.85 16,/20=0.80
ek
~2

p 5 18/20=0.90 19/20=0.95 14 /1920, 74

7 16/20=0.,80 17/20=0.85 17/20=0. 85

SYMBOLS O¥ FIGST LINE DENCTE SIGNIFICAN® RRELATIONSIATPS AUD DIFFRRE

THE NEGATIV

SYMROLS NX
TUHE HISTOFI
CNE 1,% = §

LRAS .
TWO 1, %

n

* SIGNIFIZA
! SIGUITPICZ?

88

SA

F ZONTROL GROUP

CRL CONTROL GROUP

LYSS THAN

LESS

IGMIFICANT AT P
TGNIFICANT AT P

MILY DIPFERRENT FROM CONTRNOT,
NT LINEAD RELATIONSHIP? ®ITI

0.0
THAN 0,01

ARITH

SECOND LIWNE DENWOTE SIGNIPICANT RELATIONSIIPS

r

pJ

OR LOG

DOSF

AND DTFFER

(IMEADING

DOSF LYVEL

G/KG 1500.0Nn0C M3/KA

10/20;0.50
17/20=0.,85%
14/17=0.83
12/16=0,75
14 /18=0.78
15/f8r0.8u
12/17:0.71

NEING

NCFES

ENCES

ISTNG

OF COLUMN)
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TABLE II
COMPOUND 24 STUDY SHUBACUOTE

AVERAGZ NUMRER OF TMPLANTATIONS PER PRPEGNANT FEMALF

1L0G  ARITH 4 NEGATIVE DOST TRVFL DOSE LEVIL DISE TEYFL
DOST DOSE  WIRK CONTROL 15.000 ¥5/KG 150,000 %G/KG 1500.000 #5/KG
1 127/10=12.7 . 149/13=11.5 49/ 8=11.0%2aD _ 111/19=11.12D
2 168/19=12.0 208/17=12.2 160/13=12.3 194/17211. 1
3 217/18=12. 1 189/16=11. 8 175/15=11.7 167/1u=11.9
4 | 193/17=11.4 209/17=12.3 218/18=12.1 150/12=12.5
5 200/19=11.1 199/17=11.1 197/16=12.3 162/14=11.6
: 5 231/18=12.8 226/19:11.9 148/14=10,6%3D  176/15=11.79D
et
® 7 189/16=11.8 190/17=11.2 175/17=10. 3 109/12212. 6

MISEORN

SYMBOLS OM FIRST LINE DENOTE SIGNIFICANT RELATINNSIHIPS AND DIFFEREUCFES USTNG
TUE VEGETIVE CONTROL GROUP

0
~ee

SYMBOLS ON SICOXD LINE DENOTE SIGNTFICANT RELATIONSHIPS AND DIFFRERFNCZES USING
THRE HISTORTCAL CONTROL GROUP

£ AND * = THUO=-TATILED TEST
!' AND % = QUr-TAIL®D TFST

nNE 1,5, 0, SIGNTFICANT AT P L7688 THAN O,08
THO !},5,9,% = SIGNIFICANT AT P L¥5S 7THAW 0.01

it

*,D SIGNIWIZANTLY DIFFIRENT FROM CANTROTN,
TP b2l

, T
.l SIov INT RETATIONSIIP KITH AZITH OR LOG DASF (NEADING NF COLUMN)
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LOG ARITH VEGATIVE DISE LEVFL
DOST DOSE WERK CONT ROL 15.000
1 138/10=13.8 181/13=13. 9
2 188/14=13 217/17=12.8
3 228/18=12.7 197/15=12. 3
4 231/17=13.6 226/17=13.3
5 234/18=13.0 211/17=12.4
L,
b 5 245/18=13.6 251/19=13.2
<0} o
S 1 sE1! 7 202/16=12. 5 207/17=12.2
5YMBOLS ONW FIPST LINE DENOTFE SIGNIFICANT RELATIONSHIPS
THE NEGATIVT CONTROL GROUP
5YMBOLS NN SELOND LINE DENOTE STGNIFICANT RELATIONSHIPS
THE HISTOKICLL CONTKOL GROUD

AVETAGT

TWO-TATLRD TFS5T

e

ON¥-TAILFTD TEST

OWE 1,5,2,% = STGNIFICANT AT P LYFSS THAN
TWO 1,85,2,% = SIGNIFICANT AT P LTSS THAY

CON T”O’

FIZANTLY DIF
I_ ‘.HI

"FERENT FROY
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SHIP wITH
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R T Ty Ty Ty
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TABRLLE IIT
COMPOUND 24 STIDY

CORPORA LUTEA PFR

.05
.01

NosSE

MG/KG

SURACHTE

PAFGNANT FFPMALR

D3ISE TTRVEL
150.000 MG/¥KG

93/ 8=12

177/13=213.6

193/15=12.9

245/18=13.6

221/16=13.8

151/14=12,9

221/17=13.0

AND DIFPFRERFNCE

320

AND DIFFERENCFES

(HEADING OF COLIMN)

DOSE LEVEL
1500.000 M53/4G

1“?/1”:1“.2
222/17=13.1
187/14=13. 4
166/12=13.8
189/14=13.,5
i90/15=12.7

171/12=14,371T

USING
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S AND
! AND 9
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THO 1,5,
®,d STaN
5,1 SIS

TAN-TATLED T
ONE-TAILED 7
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T
T

S
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D,* = SIGHITICANT AT P L®WS5 TdaN 0.05
A

SIGNTLICANT AT P LESS THAN 0.01
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TARLE IV
CONPOUND 2L STUDY SURACUTE

AVERAGE PRREIMPLANTATION LOSSES DFR PREGNANT FPMALF
NEGATTVE PAST LEVEL NOST LEVEL DOSF LEVEL

REX CONTROL, 15,000 MG/%6  150.000 MG/KG 1500.000 M5 /KG
1 11,10= 1.1 32/13= 2.5 10/ 8= 1.3 31/10= 3.1
2 20/14= 1.0 9/17= 0.5 17/13= 1.3 28/17= 1.7
3 11/13= 0.6 8/16= 0.5 1/15= 1.2 20/11= 1.4
4 38/17= 2.2 17/17= 1.0 27/18= 1.5 16/12= 1.3
5 34/18= 1.9 22/17= 1.3 26/16= 1.5 27/14= 1.9
6 14/18= 0.8 25/19= 1.3921 33/14= 2.4%HT 14/15= 0.9
7 13/16= 0.8 17/17= 1.0 U6/17= 2.7%dT  22/12= 1.8%%321
0% FINST LINE DEVOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCFS USTNG
TIVE CONTROL GROUP
0¥ S3COND LINE DENOTE STGNTFICANT RELATIONSUIPS AND DIFFERFNCES USING
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TABLY ¥
JOMPONND 24 STUDY SUBACUTE

AVERKGE RESORPTIONS (DEAD IMPLANTS) PER PPESNAN? FEMALR

ARITH - ‘ NEGATTVE DOST LEVEL DNSE LTVEL DOSE LTWVREL
DOSY DOSE WIFEK : ONTROL 15.000 M5/KG 150,000 MG/KG 1500.000 M3/KG

13

5/10=0.50 2/13=0.16 3/ 8=0.38 ' 2/10=0.20

-

9/14=0.,65 10/17=0.59 7/13=0.5u4 9/17=0,53

N

3 6/18=0.34 8/16=0.50 5/15=0.3u A/14=0,473

14 ‘ 8/17=0.43 1M/17=0.83 11/18=0,62 4b/12=0,34

3]

4/18=0.23 7/17=0.82 4/16=0.25 B/14=0.58
6 13/18=0.73 $/19=0.322D 7/14=0.50 a/15=0,.A0
7 o 5/16=0.32 9/17=9.53  19/17=1.12a1 R/12=0,67

SYMBOLS ON PIRST LINE DENOTE SIGNIFICANT RELMATIONGHIPS AND DIFFRPENCES NHSTNG

THE NEGATIVE CONTROL GLOUP ' -

5YMBOLS ON SECOND LINE DRNOTE SIGNIFICAND RELATIONS'IIPS AND DIFFERFNZES USING

THE [ISTORPTCATL CONTFOL GROUP

& AND * = TWO-TAILTD TTST
' AND @ = ONF-TAILFD TLST

. THAN 0,05
LESS TUAT 2.0

1

OME t,%,5,%

8, SIGNTFICANT AT D
THO 1,8,7,% = SIGNIFICANT AT P

LB SIANIFIZANTLY DRIFTERENT FROY COANTROL

Syl SIGNTPFICANT RELATIONSHIP WITH ARTDH OR LOG DOSE (HTADING OF COLUOMN)
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LOG  ARITH
DOSE DOSE  WREK

1

]

SYMBOLS ON FIRST LINE DENQTE
GROUP

THE NEGATIVE CONTROL

5YMBOLS NN SECOND LINE DENOTE
THE HISTORICAL CONTROL

ONE !,% = SIGNIFICANT
TWO !,% = SIGNIPICANT

 SIGNIFICANTLY DITFERENT
RELATTONSHIP WITH

! SIGNTEFIZANT LINEAR

£6

AT P LE
AT P LE

JOMPOUND

PROPORITINN OF

NEGATIVE
CONTRAL,
4/10=0.00
6/11=0.03
5/17=0.30
4/18=0.23

10/18=0.56

3/16=0,19

GROOP

S5 THAN
SS THAN 0

FReM CONTRAOL

TABLE VI

204 STUDY SURACUTH

FEMALES WITH OIFE OR MOFE DEAD THPLANTATIONS

NOST LTVEL
15,090 M5 /RG
“2/13:0.16
B8/17=0,48
5/16=0.32
9/17=0.53
5/17=0.30

3/19=0.16%

5/17=0.30

SIGNIFICANT RELATIONSHIFPS AND

LDITH OR T.OG DNSFE

NNSE LEVEL
5

DNSE LFVTL

190,000 #G/XG 1500,000 MGZ/KG

3/ 820,38
4/13=0. 31
3/16=0.20
6/18=0.34
2 /162013
5/10=0.36

7/17=0.42

(HRADTNG

DIFFRERFENCES

2/10=0.,20
u/17=0.24
3/1&:0.2?l
4/12=0C, 34
5/14=0.36
7/i5=0.u7
5/12=0,12

USING

SIGNIFICANT RELATIONSHIPS AND DTFFERENCFES USTHG
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201POUND

~PORPORTION OF FEMALES WTTH TWO OR MORE DEAD IMPLANTATIONS

ARITH : NEGATIVE
DOSE WFTK CONTROL
1 | 1/10=0.10
2 | 27162015
3 1/18=0.06
4 2/17=0.12
5 0/18=0.0
6 2/18=0.12
7 | 1/16=0.07

SYMBOLS ON FIRST LINE DENOTE SIGNTFICANT

THE NEGATIVY CONTRNL GROUP

SYMROLS ON SECOND LTNF DENOTR SIGNIFICANT

THE HISTORICAL CONTROL GROUP

NuE 1, %
mHO 1,% = SIGNIFICANT AT P LESS TUAM

% SIGNIFIZANTLY DIFFERENT FROM CONTROL
1 SIGNTFICANT LINEADR RFLATIONSHID WITH

v6

SIGHNIFICANT AT P LE3S THAN 0.05

|
TARLE
24

DOST LZEZVFET,

15.000 MG/KG

0/13=0.0
2/17=0.12
2/16=0.13
3/17=0.18
2/17=0.12
2/19=9,11

2/17=0,12

RELATIONSAIPS

RELATIONS

ARITH OR 104G

g Ty e

STUDY SUBACUTE

DOSE LEVEL

0/ 8=0.0

1/13=0.08

1/15=0.07

2/18=0.12

2/16=0,13

2/14=0.,15

AND DIFFERENCES

HIPS AND DIFFEREN

(FRADNT NG

DOSE LTVEL
150.000 MG/KG 1500.000 MG/KG

0/10=02.0

3/17=0.18

2/14=0,15

0/12=0.0
1/14=0.08
2/15=0. 18
3/12-0.25
USING

1SING
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COMPOUND

DEAD TMPLANTS

NEGATIVE
WOEK CONTROL

1 | 5/127=0.00
2 ' 9/168=0.06
3 5/217=0.03
4 8/193=0.05
5 4/200=0,02
5 13/231=0.06
7 5/189=0.03

SYMBOLS ON FTRST LTHNE DENOTE

“HE NEGATIVE CONTROL GROUP

SYMBOLS NN $TCOND LIYE DENOTE STGNIFICANT

THER

HISTORICAL CONTTFOL GROUP

TRO=-TATLTD TFST
CNT-TAILED TEST

% 3 = SIANIFICANT AT P LESS THAY 0,05

*,5 = STGNITICANT AT P LESS TIHAN 0.01
SIGNTFTITANTILY RIFFIRENT FPOM CONTPOL

2u

DOSF
15.000 Ms5/XKG

SIGNIFICANT DIFFETENCES

P
i

TABLE VIII
STUDY SURACUTE

LTVEL
2/149=0,02

10,/203=0.05
8/189=0.125

14/209=0.07
7/139=0,04
6/226=0.03

9/19n=0.905

DIFFERENZES

/ TNTRAL

ITMPLANTS

DOSFT LEVEL

150.000 MG/XG

3/ 88=0.04

7/160=0.05

5/175=0.03

11/218=0.06

4/7197=0.03

7/14R=0,.05

19/175=0.11%23T

USING

USTNG

DASE LEVEL
1500,000 MG/KG

2/111=0.02
9/104=9.05
6/16720.00
4/150=0.03
8/162=0,05
9/176=0,06

8/149=0,06



APPENDICES

II. MATERIALS AND METHODS

A. Animal Husbandry

1. Animals (Rats and Mice)
Ten to twelve week old rats (280 to 350 g) and male
mice (25 to 30 g) were fed a commerical 4% fat diet and water ad 1ibitun until
they were put on experiment. Flow Laboratories random-bred, closed colony,
Sprague-Dawley CD strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male mice were employed in the Host-Mediated Assay.
2. Preparation of Diet
A commercial 4% fat diet was fed to all animals. Periodic

tests to verify the absence of coliforms, Salmonella and Pseudomonas sp. were

performed.
3. Husbandry '

Animals were held in quarantine for 4-11 days. Mice
were housed five to a cage and rats one to five to a cage. Animals were
identified:by ear punch. Sanitary cages and bedding were used, and charged
two times per week, at which time water containers were cleaned, sanitized
and filled. Once a week, cages were repositioned on racks; racks were re-
positioned within rooms monthly. Personnel handling animals or working within
animal facilities wore head coverings and face masks, as well as suitable garments.
Individuals with respiratory or other overt infections were excluded from the

animal facilities.

B. Dosage Determination -

1. Acute L050 and LD5 Determination

Since the compounds proposed for testing are included in
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the food additive regulations as "generally recognized as safe" (GRAS), it
was expected that a Targe number of them would be sufficiently non-toxic

so that determination of a LDg, or a L05 ~ould be of no practical value. In
fact, this has been our experience with previously tested compounds frcm
this list. 1In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be administered would not affect
the animals by means (mechanical, physical, etc.) related to their bulk
rather than to their toxicity. In the cases of certain compounds where

a LD50 or a LD5 could not be determined, an exceedingly high concentration,
5 g/kg, was employed and accepted as the LD5 level. In cases where the
toxicity was high enough to allow determination of a LDS, the following
protocol was used.

Thirty rats of the strain chosen for studies described
below and of approximately the age and weight specified were assigned at random
to six groups. Each group was then given, using the chosen route of admin-
istration, one of a series of dosages of the test compound following a log-
arithmic dosage scheme. The series of dosages were derived from a considera-
tion of whatever toxicity information was available for the particular test
compound. The objective in selecting dosages was to choose values which would
cause mortalities between 10% and 90%.

When information was inadequate to derive a suitable series
of dosages, five rats were used to identify the proper range. Each of these
was given one of a widely spaced (differing by 10X) series of doses. This
was confidently expected to suffice for derivation of the series of dosages

to be used in the LD50 determination.
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The mortalities observed when the series of dosages were
given to the 30 rats were then subjected to a probit analysis and calzulation
of LD50, LD5, slope and confidence limits by the method of Litchfield and
Wilcoxon. - The highest dose level used was either a finite L05 or 5000 mg/kg.
The intermediate level used was either 1/10 of the finite LD5 or 2500 mg/kg.
The 1ow level used was either 1/100 of the finite LD5 or 30 mg/kg.

2. Subacute Studies

Subacute doses were identical to those used in the acute
studies. Each subacute study animal was given the acute dosage once a day
for each of five consecutive days (24 hours apart).

C. Mutagenicity Testing Protocols

1. Host~Mediated Assay

Flow Laboratories ICR random-bred male mice were used in
this study. In the acute and subacute studies ten animals, 25-30 g each, were
employed at each dose level. Solvent and positive controis were run at all
times. The positive control (dimethyl nitrosamine) was run by the acute
system oﬁ]y at a dose of 100 mg/kg for Salmonella. For yeast, ethyl methane
sulfonate (EMS) intramuscularly injected at a dose of 350 mg/kg was used.
The solvents used and the toxicity data are presented in the Results and
Discussion Section of the report.

The indicator organisms used in this study were: (1)

two histidine auxotrophs (his G-46, TA-1530) of Salmonella typhimurium, and

(2) a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of

reverse mutation was determined with the Salmonella; mitotic recombination
was determined with yeast. Chemicals were evaluated directly by in vitro

bacterial and yeast studies prior to, or concurrent with, the studies in
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mice. Only animals on the subacute studies were not fed the evening prior to
compound administration. The Salmonella were carried in tryptone yeast
extract gel, transferred weekly. They were transferred to tryptone yeast
extract broth 48 hours before use: they were transferred a second tine

from broth to broth 24 hours prior to use, and again 8 hours before usa.

The mouse inoculum was prepared by transferring 4 ml of the 8-hour broth
culture to 50 ml broth bottles which had been prewarmed at 37°C. Exponential
log-phase organisms were inoculated intraperitoneally into the mice approxi-
mately 2-1/2 hours Tater when the appropriate density indicating 3.0 x 108

cells/ml was reached. The Saccharomyces was carried in yeast complete agar.

The inoculum was prepared by harvesting the organisms from the surface of

the plates with sterile saline. The cells were washed three times with sterile
saline and suspended in a concentration of 5.0 x 108 cells/ml. Two ml of

the suspension was inoculated into each mouse intraperitoneally. Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces

on yeast complete medium.
a. Acute study
Three dosage levels (usage, intermediate [determined
as discussed previously], and LD5) were administered orally by intubation to
ten mice. Positive controls and negative vehicle controls were included in
each study. A1l animals received 2 ml of the indicator organism intraperitoneally.
Each ml contained 3.0 x 108 cells for Salmonella and 5.0 x 108 ceils for

Saccharomyces. Three hours later, each animal was killed and 2 ml of sterile

saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilution blanks for bacteria

containing 4.5 ml of serile saline were prepared in advance. Tenfold serial
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dilutions were made of each peritoneal exudate (0.5 ml exudate + 4.5 ] saline)
yielding a concentration series from 10C (undiluted peritoneal exudateo) through

10'7. For enumeration of total bacterial counts, the 10"6

and 1077 dilutions
were plated on tryptone yeast extract agar, 3 plates/sample, 0.2 ml sample/
plate. Each sample was spread over the surface of the plate using a bent glass
rod immersed in 95% ethanol and flamed just prior to use. 1In plating for the
tota1-mutant counts on minimal agar, the 100 dilution was used, 0.2 ml being
plated on each of 5 plates. The plating procedure was identical to that
followed for the tryptone yeast extract agar plates. All plates were incubated
at 37°C, tryptone yeast extract agar plates for 18 hours and minimal agar plates
for 40 hours. For yeast mitotic recombination, dilution blanks containing 4.5
ml of sterile saline were prepared in advance. Tenfold serial dilutions were
made of each sample yielding a series from 100 to 10'5. Samples of 0.1 ml of
the 10-5, ]0'4, and 1073 dilutions were removed and plated on complete medium
(10 plates each). A1l plates were incubated at 30°C for 40 hours. The 10'5
dilutions were used to determine total populations and the 10”4 and 1073 plates
were examined after an additional 40 hours at 4°C for red sectors indicating
a mutation. Bacterial scoring was calculated as follows:

Total mutants on 5 plates x appropriate exponent =
CFU/m1 (CFU is Colony Forming Units) of sample plated CFU/ml x one/dilution
factor (100 - 10’7) = CFU/ml in undiluted exudate. The mutation frequency (MF)

calculated for each sample was:

MF = total mutant cells
total population

(MFt/MFc = 1.00 for
MF of experimental sample control sample)

MFL/MFC = HFoF controT sampTe

[
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Yeast mitotic recombinants (presumptive ade 2,
his 8 homozyjotes) were seen as red colonies or as red sectors on a normally
white yeast :olony. The plates (from 10'4 and ]0—3 dilutions) were scanned
under the 10X lens of a dissecting scope to enumerate the red colonies ind
sectors. Population determinations were made from the 10_5 dilution pletes.

A recombinant frequency (RF) was calculated:

RF = total recombinants counted
total number colonies screened

b. Subacute study
Similar groups of animals at each dose level re-
ceived five oral doses of the test compound 24 hours apart. Within 30 minutes
after the last dosing, the animals were inoculated with the test organism and
handled in the same fashion as those in the acute study.

c. In vitro study

CuTtures of S. typhimurium histidine auxotrophs
(G-46 and TA-1530) were plated on appropriate media. The test compound was then
added to the plate, either in the form of a microdrop of solution (0.01 to 0.25
ml) applied to a small filter paper disc resting on the agar or a small crystal
applied directly to the agar. Tenfold serial dilutions of the culture were
employed and plated so as not to miss the optimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomyces cells at

proper dilutions were shaken with the test compound, diluted, and plated at

50% survival level or above (see HMA Supplementary Materials and Methods). Red
sectors were then scored and the frequency calculated after suitable incubation.
Negative and positive controls were run concurrently. The positive control was

EMS for Salmonella and Saccharomyces. The in vitro Salmonella tests were reported
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as (+) or (-} or questionable; the in vitro Saccharomyces tests were reported

as sample corcentrations, percent survival, and recombinants/lo5 survivers.,

For the Sacclaromyces a 50% survival level, e.g., an arbitrary 5.0% w/v test

level, was used when no LDSd was determinable.
2. Cytogenetic Studies

a. In vivo study-

Ten to twelve week old, male, albino rats obtained
from a closed colony (random-bred) were used. A total of 59 animals in the
acute study and 18 animals in the subacute study was used, as illustrated in
the following protocol.

Number of Animals Used

Acute Study

Treatment Time Killed After Administration
6 Hours 24 Hours 48 Hours
High Level . 5 5 .5
Intermediate Level 5 5 5
Low Level 5 5 5
Positive Control 0 0 5
Negative Control 3 3 3

Subacute Study

Five doses 24 hours apart; animals killed 6 hours after last dose.

Treatment Killed After Administration
High Level 5
Intermediate Level 5
Low Level 5
Negative Control 3

A1l animals were dosed by gastric intubation.
Four hours after the Tast compound administration,

and two hours prior to killing, each animal was given 4 mg/kg of colcemid intra-
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peritoneally in order to arrest the bone warrow cells in C-mitosis. Animals
were killed oy using C02, and the adhering muscle and epiphysis of one ~“emur
were removed. The marrow "plug" was removed with a tuberculin syringe and

an 18 gauge needle, aspirated into 5 ml of Hanks' balanced salt solutioa (BSS)
in a test tube and capped. The specimens were centrifuged at 1,500 RPM in a
table-top centrifuge for 5 minutes, decanted, and 2 ml of hypotonic 0.5% KC1
solution was added with gentle agitation to resuspended the cells. The speci-
mens were then placed in a 37°C water bath for 20 minutes in order to swell
the cells. Following centrifugation for 5 minutes at 1,500 RPM, the super-
natant was decanted and 2 ml of fixative (3:1 absolute methanol:glacial acetic
acid) was added. The cells were resuspended in the fixative with gentle
agitation, capped, and placed at 4°C for 30 minutes. The specimens were

again centrifuged, decanted, 2 ml of prebared fixative was added, and the
cells were resuspended and placed at 4°C overnight.

The following day the specimens were again centri-
fuged, decanted and 0.3 - 0.6 ml of freshly prepared fixative was added to
obtain a suitable density. The cells were resuspended and 2 - 3 drops of the
suspension were allowed to drop onto a clean, dry slide held at 15° from the
horizontal. As the suspension flowed to the edge of the slide, it was ignited
by an alcohol burner and allowed to flame. Following ignition, the slides were
allowed to dry at room temperature overnight. Duplicate slides were prepared.
The slides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for
20 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xylene
for 30 minutes. The slides were then mounted using Permount (Fisher Scientific)
and 24 x 50 mm coverglasses. The coverglasses were selected to be 0.17 mm

+ 0.005 mm in thickness by use of a coverglass micrometer. The preparations
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were‘examined using Leitz Ortholux I & II microscopes with brightfield optics
and xenon light sources. These specimens were scanned with 10X and 24X objec-
tives and suitable metaphase spreads that ware countable were then examined
critically using 40X, 63X or 100X o0il immersion flatfield apochromatic ohjec-
tives. Oculars were either 12X or 16X widefield periplanatics and the tibe
magnification either 1X or 1.25X. The filters used were either a didymiim
(BG20) or a Schott IL570 my interference filter.

The chromosomes of each cell were counted and only
diploid cells were analyzed. They were scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunions, cells with greater than ten aberrations,
polyploidy, pulverization, and any other chromosomal aberrations which were
observed. They were recorded on the currently used forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads were scored per
animal. Mitotic indices were obtained by counting at least 500 qe]]s and
the ratio of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in the acute study consisted of
animals which had been given the known mutagen Triethylene Melamine (TEM) admin-
istered intraperitoneally at a level of 0.30 mg/kg. Negative controls on the
acute and subacute studies consisted of the vehicle in which the compound was
administered. The dosage levels, solvents and toxicity data are included in
the Results and Discussion Section of the report.

b. In vitro study
Human embryonic lung cultures (WI-38) which were

negative for adventitious agents (viruses, mycoplasma) which may interfere
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were used. These cells were employed at passage level 19. The cells had

been transferred using 0.025% trypsin and planted in 32 o0z. prescripticn
bottles containing 40 ml of tissue cultura medium. When growth was approxi-
mately 95% confluent the cells were removed from the glass using trypsin,
centrifuged, and frozen in tissue culture medium containing dimethyl sulfoxide
(DMSO). Cells were frozen in vials in th2 vapor phase of liquid nitrogen at

a concentration of 2 x 106 cells/ml. Whea needed, the vials were removed from
1iquid nitrogen, quick-thawed in a 37°C water bath, washed free of DMSC, sus-
pended in tissue culture medium (minimal essential medium [MEM] plus 1%
glutamine, 200 units/ml of penicillin and 200 ug/ml of streptomycin and

15% fetal calf serum) and planted in milk dilution bottles at a concentra-
tion of 5 x 105 cells/ml. The test compound was added at three dose levels
using three bottles for each level, 24 hours after planting. The dose levels
required a preliminary determination of a tissue culture toxiciﬁy. This was
accomplished by adding logarithmic doses of the compound in saline to a series
of tubes containing 5 x 105 cells/ml which were almost confluent. The cells
were examined at 24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibi-
tion of mitoses was scored as toxicity. Five more closely spaced dose levels
were employed within the two logarithmic dosages, the higher of which showed
toxicity and the lower no effect. The solvents used and the range finding
data are presented in the toxicity data report under Results and Discussion.
The dose level below the lowest toxic level was employed as the high level.

Logarithmic dose levels were employed for the medium and Tow levels.

Cells were incubated at 37°C and examined twice

daily to determine when an adequate number of mitoses were present. Cells were

harvested by shaking when sufficient mitoses were observed, usually 24 - 48
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hours after planting, centrifuged, and fired in absolute methanol:glaciil
acetic acid (3:1) for 30 minutes.

The specimens were centrifuged, decanted, aid
suspended ir acetic acid-orcein stain (2.0%) and a drop of suspension placed
on a clean dry slide. Selected coverglasses 0.17 mm in thickness were placed
on the suspeision and the excess stain gently expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediately.

The microscopes, objectives, oculars, filters
and light sources were enumerated under the metaphase description. Positive
controls used were TEM (at a concentration of 0.1 mcg/ml dissolved in saline)
and negative controls which consisted of the vehicle in which the test compound
was dissolved, which was 0.85% saline. Data were reported on forms currently
used and expressed as percentages on the anaphase summary sheets.

3. Dominant Lethal Assay

In this test, male and female random bred rats from a
closed colony were employed. These animals were 10-12 weeks old at the time
of use. Ten male rats were assigned to each of 5 groups; 3 dose Tevels selected
as described above,.a positive control (triethylene melamine) (TEM) and a
negative control (solvent only). The positive control was administered intra-
peritoneally. Administration of the test compound was orally by intubation
in both the acute study (1 dose) and in the subacute study (1 dose per day
for 5 days). Following treatment, the males were sequentially mated to 2
females per week for 8 weeks (7 weeks in the subacute study). Two virgin
female rats were housed with a male for 5 days (Monday through Friday). These
two females were removed and housed in a cage until killed. The male was

rested on Saturday and Sunday and two new females introduced to the cage on
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Monday. It has been our experience that coaception has taken place in mcre
than 90% of the females by Friday and that the two day rest is beneficial to
the male as regards subsequent weekly matings. Females were killed usinc CO2
at 14 days afier separating from the male, and at necropsy the uterus was
examined for cdeciduomata (early deaths), late fetal deaths and total implanta-
tions.

Sufficient animals were provided in our experimental
design to acccmmodate for any reduction in the number of conceptions. Each
male was matec with two females per week, and this provided for an adequate
number of implantations per group per week (200 minimum) for negative controls,
even if there was a fourfold reduction in fertility of implantations. Results

were analyzed according to the statistical procedures described in Supplementary

Materials and Methods. Corpora lutea, early fetal deaths, late fetal deaths

and total implantations per uterine horn were recorded on the raw data sheets,
which are submitted separately.

D. Supplementary Materials and Methods

1. Host-Mediated Assay In Vitro and Formulae

- a. Bacterial in vitro plate tests
This method has been published by Ames: The Detec-

tion of Chemical Mutagens with Enteric Bacteria, in Chemical Mutagens; Prin-

ciples and Methods for Their Detection, Vol. 1, Chapter 9, pp. 267-282, A.

Hollaender, Editor, Plenum Press, New York (1971).

b. In vitro for mitotic recombination

(1) Strain D-3 was grown to stationary phase
on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and cell concentration determined spectro-
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phdtometrica]]y. (A standard curve previously determined for colony forming
units versus % transmittance at 545 mu was easily used.)

(2) Cells “rom the concentration suspension
were diluted appropriately into 0.067 M Phosphate buffer pH 7.2 to provide
5 x 107 cells/ml in a total of 25 ml.

(3) The test chemical was first tested for
4 houré at 30°C, with shaking, at concentrations which permitted determination
of the 50% survival level. Then, if not included in the first experiment, the
compound was tested again only at the 50% survival level. If 50% survival level
could not be determined, the arbitrary test level of 5% w/v was used.

(4) Following treatment, cells were diluted and
plated on complete agar medium for determination of total population and red
sectors. Total surviving population was conveniently measured on plates of
107% and 107° dilutions using 0.2 ml per plate (5 plates), and sectors detef—
mined on plates of 10'3 and 10'4 dilutions using 0.2 ml per plate (5 plates).
Plates were incubated for 2 days at 30°C followed by a holding period of 2 days
at 4°C to promote color development with limited enlargement of the colonies.
Red sectors were scored by systematically scanning the plates with a discecting
microscope at 10X magnification.

(5) The frequency of red sectors can then be
calculated and may be expressed conveniently as sectors per 105 survivors for
comparison with untreated controls.

(6) Ethyl Methane Sulfonate (ENS) was employed
as the positive control in both in vitro systems.

c. Minimal medium (bacteria):

Spizizen's Minimal Medium:
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4X Salt Solut’on:

(NH4) S0, 8.0 gm

KoHPO, 56.0 gm

KH2P0¢ 24.0 gm

Na Citrate 4.0 gm

Mg 504 0.8 gm

Biotin 0.004 gm

H20 qgs to 1 liter

Sterilize by autoclaving
(121°C/15 min.)

Medium:
4X Salt Solution 1250 ml

5.0% Glucose (sterile) :100 ml (If histidine is added
at concentration of 30
mg/Titer, this becomes
a complete bacterial

medium. )
1.5% Bacto-agar 1650 ml
(sterile)
d. Complete medjum (bacteria):
Bacto-Tryptone 1.0 gm
Yeast~Extract - 0.5 gm
Bacto-Agar 2.0 gm
Distilled H20 100.0 m]
Sterilize by autoclaving (121°C for 15 minutes).
e. Complete medium (yeast):
KH2P04 | 1.5 gm
MgSO4 0.5 gm
(NH4)2504 4.5 gm
T3
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Peptone 3.5 gm

Yeast-Extract 5.0 gm
Glucose 20.0 gm
Agar 20.0 gm
Distilled H,0 1000.0 ml

Sterilize by autoclaving (121°C for 15 minutes).
2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

(from Nichols, 1970)

“Anaphase preparations may be made by several methods. One
convenient approach is to grow cells directly on coverslips in petri dishes.
With human fibroblasts 400,000 cells added to a 22 x 44 mm coverslip in a 50
mm petri dish grown in a 5% CO2 atmosphere in air has proved very satisfactory.
When adequate numbers of mitoses are visualized directly utilizing an inverted
microscope {usually 48 to 92 hours after planting) the covers1ip is transferred
to absolute ethanol for 15 minutes for fixation. They are then stained with
any one of a number of suitable stains (Fuelgen, May-Grunwald-Giemse, orcein)
and attached to a slide with mounting media for evaluation. Anaphase prepara-
tions may also be prepared on cells grown in suspension or cells from a mono-
layer that have been put into suspension. In this instance the cells are
centrifuged and fixed with the squash fixative. They are then suspended in
the stain and a drop of the suspension put on the slide and covered with a
coverslip. However, in this case, only the excess stain is gently expressed
from under the coverslip and no squashing is carried out. In anaphase prepara-
tions no pretreatment with colchicine or hypotonic expansion is used and no
technique for spreading the cells is used, so that the spindle and normal re-

lationships of the chromosomes are not disturbed."
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3. Statistical Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
means of analyzing the results of the dominant lethal studies.
a. The fertility index
The number of pregnant females/number of mated
females with the chi-square was used to compare each treatment to the control.
Armitage's trend was used for linear proportions to test whether the fertility
index was'linear]y related to arithmetic or log dose.
b. Total number of implantations
The t-test was used to determine significant
differences between average number of implantations per pregnant female for
each treatment compared to the control. Regression techniques were used to deter-
mine whether the average number of implantations per female was related to
the arithmetic or log dose.

C. Total number of corpora lutea

The t-test was used to determine significant

differences between average number of corpora lutea per pregnant female for

each treatment compared to the control.
d. Preimplantation losses
Preimplantation losses were computed for each female

by subtracting the number of implantations from the number of corpora lutea.

Freeman-Tukey transformation was used on the preimplantation losses for each
female and then the t-test was used to compare each treatment to control. Re-
gression technique was used to determine whether the average number of pre-

implantation losses per female was related to the arithmetic or log dose.
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e. Dead implants
Dead implants were treated the same as pre-
implantation losses.

f. One or more dead implants

The proportion of females with one or more dead
implants was computed, each treatment compared to control by chi-square test and
Armitage's t-end used for linear proportions to see if proportions were
linearly related to either arithmetic or log dose. Also, probit regression
analysis was used to determine whether the probit of the proportions was related
to Tog dose.

g. TWb or more dead implants

The proportion of females with two or more dead
implants computed was treated same as above (f).

h. Dead implants per total implants

Dead implants per total implants were computed for
each female and used Freeman-Tukey arc-sine transformation on data for each
female; then used t-test to compare each treatment to control.

Historical control data was compiled on a continuous basis
as studies were comb]eted. In addition to comparing each treatment to control,
as outlined above, each treatment was compared to a historical control.

In order to take variation between males into account,

a nested model was used. An analysis of across weeks is also brovided.

In addition to these tests, the distribution forms of the
various parameters were tested in order to evaluate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist
and were examined as one step to determine the appropriateness of models. If

necessary, alternate test methods were implemented.
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The results are preseated in tabular form with the
addition of hkistorical control information. In addition to these tables,
.a written report of all findings is provided. As information became aveilable
from the on-going investigation of these data, it was reported and suggestions
included for changes to the methods of analysis. The statistical reports give
the level of significance using both a one-tailed and two-tailed test. Finally,

a summary sheet for each study is provided.

113

Litton



LAL.S %

. | 2 Group
- )

Mon E__[;

AT S S S

J

- Males within each qroupr
U e "}) )IO

B | , O Females within "ales within Groups

—

CMPTIONS -

= . : >
°<' +d~g, = 0O ) _ C’L'J "’"l‘\.xaL(O) (SL ’)

eijn~wid(0,6%)

Mr;_les are randomly drawn from infinite population

S, A, S.85. ms,  E(ns)
TOTAL S N RO &% (.‘3&‘_;;,. -Tﬁ 3}
T oRoups N R s0% (Q‘t RN N e 6"»4-:,\.6?-1-30&45"'2’3,“
ammerors b % 1 ar= (WU -G Y 82 6%a sl <
MAINDER 20 | .. E.‘E'i..(.. s — ‘3‘,4 ) IS, 1>

114




E. References

1. Host-Mediated Assay

a.

Gabridge, M.G.. Denunzio, A. and Legator, M.S.:
Nature, 221:68. 1969.

b. Gabridge, M.G., Denunzio, A. and Legator, M.S.:
Science, 163:689, 1969.

C. Gabridge, M.G. and Legator, M.S.: Proc. Soc.

Exptl. Biol. Med., 130:831, 1969.

d. Gabridge, M.G., Oswald, E.J. and Legator, M.S.:
Mut. Res., 7:117, 1969.

e. Legator, M.S. and Malling, H.V.: In, Environmental
Chemical Mutagens, A. Hollaender (Ed.), Plenum
Publishing Corp., New York, in press.

2. Cytogenetics

a. Nichols, V.W.: Personal communication.

b. Legator, M.S.: In, Laboratory Diagnosis of Diseases
Caused by Toxic Agents, F. W. Sunderman and F. W.
Sunderman (Ed.), Warren H. Green, Inc., St. Louis,
pp. 17-22, 1970.

c. Hsu, T.C. and Patton, J.L.: Technical Addendum in,
Comparative Mammalian Cytogenetics, K. Benirschke
(Ed.), Springer-Verlag, New York, pp. 454-460, 1969.

d. Legator, M.S. et al.: Cytogenetic studies in rats

- BIONETICS
Litton

of cyclohexylamine, a metabolite of cyclamate.

Science, 165:1139, 1969.

115




3. Dominant Lethal
a. Bateman, A.J.: Genet. Res. Comb., 1:381, 1960.
b; Bateman, A.J.: Nature, 210:205, 1966.
c. EhTing, U.H., Cumming, R.B. and Malling, H./.:
Mut. Res., 5:417, 1968.
d. Epstein, S.5. and Shafner, H.: Nature, 219:
385, 1968.

116
m BIONETICS :
Liiton .




F. Abbreviations

1. mu = micron

2. mcg = ug = microgram

3. g = gram

4, kg = kilogram

5. ml = milliliter

6. rpm = revolutions per minute

7. °C = degrees centigrade

8. pH = power of the hydrogen ion concentration to the base 10
9. M = molar solution

10. conc. = céncentration

11. MTD = maximum tolerated dosage = High = LD5 if determined

or else exceedingly high dose, such as 5 g/kg

12. INT = intermediate = medium level

13. USE = usage level if known = low level

14. BSS = balanced salt solution

15. C-metaphase = cells arrested in metaphase, using colchine

or colcemid

16. LD50 = that dosage which produced 50% mortality in the
group of animals treated

17. L05 = that dosage which produced 5% mortality in the group

of animals treated

18. NC = negative control
19. PC = positive control
20. AU = acute usaée level (Tow level)
21. Al = acute intermediate level (medium level)
22. AMTD = acute maximum tolerated dose level (LD5 level,
high level)
[ ) 117
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23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.
42.
43.

44.
45.
46.
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SAU = subacute usage level (low level)

SAI = subacute internediate level (medium Tevel)

SA LD5 = subacute LD5 Tevel (MTD level, high level)
CO2 = carbon dioxide

DMN = Dimethyl nitrosamine

EMS = Ethyl methane sulfonate

TEM = Triethylene melamine

DMSO = Dimethyl sulfoxide

i

MEM = minimal essential medium (Eagle's)
CPE = cytopathic effect
his = histidine marker

D~-3 = mitotic recombinant strain of Saccharomyces

mf = mean mutant frecuency

MFt/MFc = mean mutant frequency of the test compound group
compared to mean mutent frequency of the negative control
group

CFU = colony forming units

WI-38 = code name for a strain of human embryonic lung
tissue culture cells

Rec x 10° = mitotic recombinants x 105
Mean B/A = mean freq;ency

tot. scr. = total scored

tot. = total

X2 = a test of variation in the data from the computed

regression line - tested in these studies at the 5% Jevel

Aber. aberrations

Frag. = fragment

HMA = host-mediated assay
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